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Executive Summary

Inthe last 15 years dramatic changes have taken place at the state, regional, and federa levelsthat have
affected the supply and ddlivery of eectricity. Thefocus of those changes has been on increasing
competition in the generation side of the electric utility business by promoting equa and open accessto the
transmission system. The Energy Policy Act of 1992, the development of the Midwest Independent
Transmission System Operator and the creation of the American Transmission Company, LLC (ATC) are
key eventsthat have impacted Wisconsin. Asaresult of the focus on increased competition, Wisconsin's
transmission system is being used differently than it was pre-1995 and in away that it was not designed to
easly accommodate. Greater flows of electricity through our transmission system test its adequacy and
challenge not only itsreliability but also its ability to access less costly eectricity in the region.

With regard to these concerns ATC, to its credit, began its Access Study Initiative (ASI) in 2004. The ASI
report filed in this docket is the culmination of a series of meetings with customers and other stakeholders
to study the potential value of expanding the transmission system. Representative transmission projects
were developed with the intention of determining which geographica direction might provide the greatest
economic benefitsto Wisconsin. With input from stakeholders, ATC settled on the five representative
projectsincluded inthe ASI.

The purpose of this docket isto develop arecord concerning the broad policy issues addressed by the
Access Study Initiative! The ATC filing istechnical in nature. 1t isastudy of representative projectsin
somewhat specific geographical locations. ATC used the engineering software PROMOD to perform cost-
benefit and other analyses, and the results show expected performance for the individua projects. ATC
also used a merit-scoring system for avariety of qualitative factorsto rank the projects. Thefiling was
accompanied by arequest that the Commission allow ATC to further evaluate three of the representative
projects and select onefor filing of a Certificate of Public Convenience and Necessity (CPCN) application.?

ATC sreport concludes that there would likely be significant economic benefits to Wisconsin by building
alargetransmission lineto link up to other statesin theregion. Such alink might enable the Commission
to reduce its planning reserve margin requirement from 18 percent to 15 percent, an action that, if thereis
no accompanying reduction in system reliability, could lower eectricity costs. Planning reserve margins
are ameasure of system reliability. They are necessary in order to provide generation if actual load is
greater than the load forecast, or in the event that not all generation is available at the time of system peak
dueto avariety of factors. ATC aso Sated that it believes construction of additional extra high voltage
(EHV) lines would provide production cost savings (savingsin energy costs) and other benefits for
Wisconsin.

! Notice Changing Docket from Investigation to Proceeding and Scheduling Order, mailed June 9, 2005.
2 Analysis and Comments of American Transmission Company, pp. 23-24.
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Comments on the ASI essentialy followed two points of view. One expressed agreement with the ASI
that the transmission system is becoming more and more regiona in nature and, given our state’ sfew EHV
linksto the region, it would be an economic gamble not to increase regional transmission access,
particularly given the long lead time it takes to construct an EHV line. Wisconsin's current unfavorable
positionin theregiona electricity market is clear evidence that increased access must be pursued and must
be started soon.

The other viewpoint urged caution. Given the uncertainties of claims of economic benefits, paying heed to
other large scale plansto add EHV linesin the region, and considering the effects of generation and
transmission projects that have been approved by the Commission and those that are currently being
reviewed, further study is necessary beforeincurring the large cost and attendant environmental impacts
that comewith an EHV line.

Commission staff performed an analysis of the representative projects.® It concluded that a quantitative
analysis of the projects suggeststhat it is quite possible there could be reliability and economic benefitsto
increased regiond transmission access. However, agreat ded of additional scrutiny is needed before
concluding that the larger EHV lines should be immediately pursued. Uncertainties in construction plans
in Wisconsin and the region beg further study. Present cost-benefit analyses are not persuasive.
Collaborative analysis with other states could provide a val uable tool towards optimizing Wisconsin's
transmission and generation system. Commission staff does believe there could be some appedl in
pursuing the lower cost, smaller scale projectsinthe AS| that would provide the State with significant
boostsin regional transmission access. Giving serious consideration to these smaller projects, while
continuing to analyze the more ambitious projects, could be beneficial.

Commission staff’ s report is meant to provide information to the Commission asit considers policy
direction on regional transmission accessissues. ATC has commenced an important dialogue on these
issues, and the screening approach it offered is an appropriate first step in determining the needs of the
date.

3 SeeAppendix C.
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Chapter 1-Overview

A. Introduction

This proceeding began in the 2004 Strategic Energy Assessment (SEA) which was thefirst SEA
in which the Commission sought comment on a series of topical transmission planning-related
guestions. One of those questions concerned the appropriate amount of import transfer capability.
Numerous stakehol ders suggested the Commission adopt a policy of increasing import transfer
capability; others suggested that further study be performed. As part of its 2004 SEA action plan,
the Commission indicated it would open a proceeding exploring the appropriate s multaneous
transfer capability for Wisconsin.*

During the past year, American Transmission Company, LLC (ATC) has examined increasing
smultaneous import transfer capability, using a cost-benefit approach derived from sophisticated
computer modeling of the electric system, and additional analysis of non-quantifiable factors.
ATC was ordered to present this study to the Commission for public comment and Commission
saff review. Thelist of projectsis discussed below and technically analyzed in Chapter 2.

B. Higorical Context of ATC'sRequest and Study

Wisconsin consumers annually spend about $5 billion on eectricity. Summer peak eectricity
demand has grown between 1.7 and 2.2 percent annually during the past ten years.® For reliability
reasons the Commission has approved numerous new generation projects during the past five
years, some of which came on linethisyear. Mgjor utility generation projects approved include
1,090 MW at Port Washington, 519 MW at Weston, 1,230 MW at Oak Creek, 150 MW on the
UW-Madison campus, and approximately 2,300 MW of natural gas-fired projects located around
the state. The Commission approved the first significant expansion of extra high voltage (EHV)
in 2001 when it approved the 220 mile long 345 kV Arrowhead to Weston transmission linein
order to address system reliability, security, and stability considerations. Construction on thisline
has commenced. A shorter 345 kV segment from Wempletown in lllinois to the Paddock
substation near Beloit went into servicethisyear. This segment has boosted electrical import
capability into Wisconsin. An additional 100 miles of 345 kV transmission linein North Central
Wisconsinis currently under review.

There has aso been significant change in the regulation of the eectric industry both at the state
and federal levels. In 1978, Congress enacted the Public Utilities Regulatory Policy Act which
required utilitiesfor thefirst time to buy power from Independent Power Producers (IPP), thefirst
step towards creating awholesale power market. 1n 1992 Congress enacted the Energy Policy
Act (EPACt92) that established competition as the appropriate policy for wholesale power
markets and created a new class of electricity provider called an exempt wholesae generator.

* Page 146, Chapter 10, “Wisconsin's Strategic Energy Assessment — Energy 2010,” Final Report, Docket 05-ES-102,
September 2004

5 Results compiled by the North American Electric Reliability Council and reported in the October 24, 2005, Electric Utility Week.
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These laws formed the foundation for the Federal Energy Regulatory Commission (FERC)
issuing two ordersin 1996 (Orders 888 and 889) requiring non-discriminatory open access of the
interstate transmission system and the posting of open accesstariffsfor such use. Thispolicy
change increased the usage of the transmission system and has resulted in more congestion.

At the state level the Governor, in 1997, issued areliability directive to the Commission, utilities,
and the legidature to ensure that an adequate, reliable, and cost effective supply of dectricity
would be available for Wisconsin consumers. Thisled to three important developments:

(2) enactment of 1997 Wisconsin Act 204, making wholesale merchant power plantslegal and
streamlining the regulatory review process for new generation and transmission projects; (2) the
establishment of the Wisconsin Reliability Assessment Organization (WRAO) by the utilities that
issued areport in June 1999 calling for anew major EHV line to be constructed; five months later
the Commission received an EHV application for the now approved Arrowhead to Weston
project; and (3) passage of 1999 Act 9 allowing the formation of ATC as part of afurther industry
restructuring that would separate generation and transmission functions in an attempt to foster a
more vibrant wholesale power market and create a renewable portfolio standard for Wisconsin
utilities.

Policy changes continued in 2000 when FERC issued Order 2000 calling for the establishment of
Regiona Transmission Organizations (RTO) to control and operate the high voltage grid to foster
enhanced system reliability and further encourage wholesale power market development. In
2001, Wisconsin utilities other than Northern States Power Company-Wisconsin (NSPW)
officiadly transferred their transmission assets to the newly formed ATC in return for ownership
and membershipin ATC. Wisconsin utilities also were successful in 2002 in the official
formation of the Midwest Independent Transmission System Operator (M1SO) which the FERC
eventually deemed an RTO under its Order 2000. Since 2002, the M1SO has been responsible for
transmission grid operation and reliability in the Midwest; ATC shares different components of
thisresponsibility for itsfootprint and is also charged with the construction and maintenance of
new and existing transmission projects. Interms of planning, MISO prepares an annua Midwest
Transmission Expansion Plan (MTEP), which includes adetailed list of likely transmission
additions through aforecasted five-year planning period. ATC aso conducts planning using a
longer ten-year horizon.

Recently, in April 2005, MI1SO began running awholesale energy market in the Midwest for the
purposes of centrally dispatching electric generation and setting price signals or locational
margind pricing (LMP) to manage system congestion. In August 2005 Congress enacted the
Energy Policy Act of 2005 (EPACct05) that further advancesthe god of building competitive
forces using ahost of mechanisms. One of these mechanismsis that three or more states may join
together to form aregional transmission planning and siting entity.

As the above discussion demongtrates, policy has been moving the eectric industry towards
regionalization and an increased use of competitive forces in the wholesale energy market. The
costs and benefits of this policy changeisthe subject of vigorous ongoing debate. It has changed
the usage of the transmission system throughout the country. It also has created avolatile and
complex environment where expansion of the existing transmission system may be necessary to
maintain system reliability, increase access to lower cost generation, or do both. ATC' sinitiative
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fitsinto this context by essentialy asking: Should Wisconsin expand its transmission system, and
at what cost? Addressing these questions raises a series of challenging technical and policy
issues. Thefollowing section highlights the essential elements of ATC' s Access Initiative and
reviews comments from avariety of stakeholders. A full technical discussion of ATC' sinitiative
is contained in Chapter 2 and Appendices A through C.

C. ATC'sFilingand Intervener Comments

ATC performed ascreening-level evaluation of five representative transmission projects, using
the PROMOD production cost smulation model. Thefive projects are:

e South: anew Byron (lllinois)-North Monroe-West Middleton-North Madison 97 mile
345KV line at an estimated cost of $185.1 million.

e South: anew (second) Paddock-Rockdale 34.8 mile 345 kV circuit at an estimated cost of
$66.4 million.

e Southwest: anew Saem (lowa)-Spring Green-West Middleton-North Madison 149 mile
345 kV line with arebuild of Sdlem-Maquoketa 161 kV line at an estimated cost of
$351.3 million.

e West: anew Prairie Idand (Minnesota)-Columbia 275.5 mile 345 kV line at an estimated
cost of $620.6 million.

e Lower-voltage: rebuilding the Lore-Turkey River-Cassville-Nelson Dewey 161 kV line
at an estimated cost of $14.7 million.

The factors considered in the evaluation included construction costs, projected reductionsin
energy costs, sengtivity analyss, system performance, and societal and environmental impacts.
The evaluation also included an assessment of factors that cannot be monetized, such asrisks,
reliability, economic development, environmental benefits and costs, and fairness and equity
aspects, using amulti-criteriaanaysis and merit scores.

ATC hasrequested that the Commission determine the following:®

1. that an EHV project that strengthensthe ties of the Wisconsin transmission system to the
regiona grid isatimely and appropriate subject for development of a Certificate of Public
Convenience and Necessity (CPCN) application, and

2. thatitisacceptablefor ATC to further evaluate the Paddock-Rockdale, Byron-North
Madison, and Salem-North Madison options and to select one of these projectsfor filing
of aCPCN application, subject to the requirement that ATC demonstrates in the CPCN
proceeding that the selected project is consistent with the public interest, considering all of
the factorsin the CPCN statute.

Commentson ATC' s study were filed by The International Brotherhood of Electrical Workers
Local 2150; Customers First! Codlition; Municipal Electric Utilities of Wisconsn (MEUW);
Wisconsin Electric Power Company (WEPCO); Dairyland Power Cooperative (DPC); Wisconsin
Industrial Energy Group, Inc. (WIEG), Wisconsin Manufacturers & Commerce, Inc. (WMC), and
Wisconsin Paper Council (WPC) (jointly); Madison Gas and Electric Company (MGE),

6 Analysis and Comments of American Transmission Company, p. 23-24.
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Wisconsin Public Power Inc. (WPPI), Wisconsin Power and Light Company (WP&L), and
Wisconsin Public Service Corporation (WPSC) (jointly); WP&L (individually); Citizens' Utility
Board (CUB), Clean Wisconsin, and RENEW Wisconsin (collectively the joint public
intervenors); and Peabody Energy Corp.

MGE, WPPI, WP& L, and WPSC support the Paddock-Rockda e project, and either the Byron-
North Madison or Salem-North Madison line. They believe the projects will lead to lower costs
for Wisconsin ratepayers, and provide amore level playing field for the state in terms of
economic development. They aso believe that the additional transmission will enable the sate to
reduce its planning reserve margin. MEUW a so supports the filing of one or more CPCNs, but
did not indicate a preferred project. All stated that the long lead time required for transmission
projects requires immediate action.

DPC supports further evaluation of the Prairie Idand-Columbia project. It believesthat the costs
will likely be shared by other states because the line will provide direct benefits to neighboring
systems. Peabody Energy believesthat, while ATC' s representative projects will benefit
Wisconsin consumers, more robust transmission optionswould fare better.

WIEG, WM C and WPC see insufficient evidence to support an assumption that lower cost energy
and capacity will be available outside the ATC footprint in 2013. They, aong with Customers
First! Codlition and the Joint Public Interveners, see the need for a more integrated approach to
resource planning that includes generation, transmission and energy conservation, for least-cost
options.

WEPCO recommended information gathering for one year to better define the impacts of MI1SO
Day-2. It supports more study on generation planning, and believes only cost effective projects
should be pursued.

D. Palicy Context of ATC'sRequest and Study

ATC has done asignificant amount of technical anadysisand qualitative evaluation. ATC appears
to favor anew 345 kV transmission line from Salem, lowato North Madison or from Byron,
Ilinois to North Madison to achieve increased import capability access.” Technical analysisin
Chapter 2 and the Appendices of thisreport suggests arank ordering of the Lower Voltage option,
followed by the Paddock to Rockdale 345 kV segment, and then perhaps the Byron, Illinoisto
North Madison project. Any of these projects could expand total transmission import capability.
In 2013, the first contingency total transmission import capability would increase from 1,913 MW
to 2,789 MW for the Paddock to Rockda e project, and to 3,342 MW for the Salem, lowato North
Madison aternative.

There are severd policy issues that must be considered when making a decision to expand the
transmission system, aswell as alarge degree of subjective judgment. In addition, present
analyses have not factored in potential new generation that may be sited in Wisconsin, results
have not been optimized with other regiona transmission developments such as the CapX

" Page 22, ATC Reply Comments, October 13, 2005.
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expansion plan being examined by Xcel Energy and other partners, and arobust anaysis of
environmental impact has not been performed.

The policy choices embedded in the ATC andysis the Commission could consider include:

iy
2)
3)

4)

5)

6)

7)

8)

9)

Isthere aneed to increase the import transfer capability into Wisconsin?
Is reducing the planning reserve margin a prudent action?

Arethe qudlitative factors supporting the construction of new EHV aform of insurance
that isworth the price?

Should the Commission take advantage of EPAct05 and seek amore regional planning
and siting process?

Should the Commission ask MISO to expand its planning horizon to include Access
alternatives and assess optimality?

What approach(es) will help to ensure that transmission construction and generation
congtruction ssimultaneoudy provide low cost € ectricity to Wisconsin consumers?

Should the Commission encourage ATC, DPC, and Xce and its partners to work more
closely to develop an optimal outcome?

How will eventual FERC policy towards cost sharing for EHV linesthat are either
reliability or economics-oriented and reflected in MI1SO tariffs affect the choice of
transmission project herein Wisconsin?

How does the Commission properly evaluate the tradeoff of siting perhaps more
expensive generation closer to load centersin Wisconsin versus taking advantage of
opportunitiesto buy cost effective short or long-term capacity and energy over an
expanded transmission system that relies on generation plants located some distance from
Wisconsin load centers but which carry some increased reliability risk?

10) Will any of the representative access transmission projects address system congestion and

transmisson constraints in Wisconsin?

11) How do potential generation projectsin Wisconsin affect the Access aternatives?

These eleven questions are challenging, and as indicated earlier, occur in adynamic federal and
state eectric industry restructuring context. New EHV may be needed in Wisconsin, but more
facts, analyss and dialogue are necessary to ensure that the Commission can eventually make the
choicesthat are clearly in the public interest.
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Chapter 2-Technical Analysis

A. Introduction

ATC hasraised important issues at atime when the el ectric market in Wisconsin and the Midwest
ischanging dramatically. The analysisin this chapter by Commission staff addressesthe
technical issuesraised by ATC and its Access study aswell as other factors in the comments
received by stakeholders, some of which did not agree with ATC' s conclusions. The god of this
report isto provide the Commission with additional analyses.

The analytical style of this chapter isobservationa. Commission staff has not performed or
requested additiona sophisticated computer model smulations. The analysisin this chapter
adopts from economic theory that in any marketplace there can be gains to stakeholders from
trade and gains from speciaization. In that sense this chapter givesthe ATC projects the benefit
of the doubt that enhanced transmission access to regional wholesale markets will benefit
Wisconsin stakeholders. Thisis also atestable hypothesis, which meansthat in assessing the
merits of ATC' s project aternatives, each should be scrutinized based on the facts at hand.
Commission staff’ s analysis follows that mission.

B. Procedural Higtory

ATC began its Access Study Initiative (ASI) in 2004 with the stated objectives of providing
greater access to low-cost energy resources outside of ATC' sfootprint, and improving the
capability of ATC' stransmission system to transfer energy withinthe ATC system. ATC helda
series of meetings with its customers and stakeholders to discuss possible ASI project alternatives,
solicit suggestions, and review the results of initid evaluations.

On February 14, 2005, the Commission issued a Notice of Investigation opening docket
137-El-100 asageneric investigation into ATC' s ASl, and directed ATC to file updated
information onits ASl. On March 25, 2005, ATC filed updated information. On April 22, 2005,
the Citizens Utility Board (CUB), Clean Wisconsin, and RENEW Wisconsin, dl intervenersin
this docket, filed comments on ATC's March 25, 2005, filing.

On June 9, 2005, the Commission issued a notice changing the docket from an investigation to an
uncontested proceeding, and set afiling schedule. The filing schedule was subsequently modified
in noticesissued July 26, 2005, and August 29, 2005. Thefiling schedule required ATC tofile
updated information concerning its ASI, and included atimetable for interveners and the public to
comment on the study and for ATC to reply to the comments. The notice also directed
Commission staff to issue adraft report on the study, and allowed ATC, interveners and the
public to comment on Commission staff’ s draft report.

On August 25, 2005, ATC filed four documentsin this proceeding: (1) 2005 ATC Access Study
Initiative Report, (2) Assessment of Other Factors: Benefit-Cost Analysis of Transmission




PUBLIC SERVICE COMMISSION OF WISCONSIN —GAS & ENERGY DIVISION
COMMISSION STAFF REPORT ON THE ACCESS STUDY INITIATIVE

Expansion Plans, (3) Access Study Initiative Appendix, and (4) Analysis and Comments of
American Transmission Company.

On September 27, 2005, comments on ATC' s study were filed by The International Brotherhood
of Electrical Workers Loca 2150; Customers First! Coalition; Municipal Electric Utilities of
Wisconsin; WEPCO; DPC; WIEG, WMC, and WPC (jointly); MGE, WPPI, WP&L, and
(WPSC) (jointly); WP&L (individually); CUB, Clean Wisconsin, and RENEW Wisconsin
(collectively thejoint public intervenors); and Peabody Energy Corp.

On October 13, 2005, ATC filed its reply to those comments.

C. Important Transmisson Concepts

Transmission planning in Wisconsin and nationwide began to change in the 1990s with changes
infederal law and regulation. |PPs, retail access, independent transmission companies and RTOs
wereintroduced. Transmission access was given to non-traditiona entities. Wisconsin chose not
to alow retail access, but did seek to foster wholesale competition by causing the formation of
ATCin 2001.

At the sametime, MISO was formed asan RTO. MISO manages about 120,000 megawatts
(MW) of summer peak demand and about 120,000 miles of transmission over 15 dtates, including
about 12,000 MW of summer demand and 12,000 miles of transmission in Wisconsin.
Interspersed in Illinois and to the east, PIM, another RTO, manages about 120,000 MW of
summer demand.

MI1SO manages the generation interconnection queue and oversees the need for transmission line
placement for regional reliability and better wholesale market operation. MISO prepares an
annua MTEP, which includes adetailed list of likely transmission additions over aforecasted
five-year planning period. Some transmission owners, including ATC, have volunteered
additional information on planned or provisiona transmission additions beyond the five-year
planning period. All planned additions included in the report have been determined by M1SO to
bejustified. Thereport for 2005, MTEPO5, also includes the status and preliminary information
on exploratory projects beyond the last model year. Two such projects are the CapX 20208
Exploratory Study and the lowa-Southern Minnesota Exploratory Study.® MISO isactively
participating in the lowa study.

Transmission additions to the M1SO footprint should take into consideration certain criteria.

e Thefirgtistofollow the North American Electric Reliability Council (NERC) protocol
for basic network reliability.

e The second isthe generation interconnection requirements for the purposes of meseting
fault, stability and thermal requirements. For MISO, this means that for Designated

8 CapX 2020 consists of Central MinnesotaMuncipal Power Agency, Great River Energy, Minnesota Power, Minnkota Power
Cooperative, Missouri River Energy Services, Otter Tail Power Company, Southern Minnesota Municipa Power Agency, and
Excel Energy.

® The lowa-Southern Minnesota Exploratory Study is an open and collaborative planning process with M1SO staff, wind
developers, wind advocates, utility planners, and state regulatory staff membersin the stakeholder/study group.
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Network Resources (DNR), the power can flow in any direction when al DNR generation
intheareaisrunning. It does not mean alLoad Serving Entity (L SE) can be guaranteed
unrestricted access at any time. This process has changed over the last two years.
Previoudy, generation was dedicated to one or more LSEsin a specific area.

e Thethirdisto provide serviceto al loadsif one significant element of the generation or
transmission system is out of service, acondition generally known as“n-1". It may not be
cost-effective to diminate infrequent constraints of few hours and limited magnitude.

e Thefourthisto ensurethat Financial Transmission Rights (FTR) are available to hedge
againgt n-1 condraints. If thereis not enough transmission, FTRs cannot be granted.
Again, limited congestion may not be removed cost-effectively by large transmission
lines.

Some transmission lines may provide both financial congestion relief and additional religbility.
MISO hasfiled a Regiona Expansion Criteriaand Benefits (RECB) cost alocation methodol ogy
with FERC that could determine, among other things, the extent to which individua entities share
in the benefit of certain MTEP projects, and to establish the alocation of coststo the beneficiaries
acrossthe MISO region. The cost alocation tariff has not yet been approved. At FERC the
Public Service Commission of Wisconsin (PSCW) hasfiled significant objectionsto MISO's
preferred cost-sharing approach.

The new power market now operates in day-ahead and red-time, with FTRs instead of physica
transmission rights. The generation is committed using a centralized dispatch system that checks
for constraints. The entire physical system of generation and transmission is checked every five
minutes to dispatch generators with the lowest bid price without potentially overloading any
transmission line or transformer.

D. Representativeprojectsconsdered inthe AS Report

The ASI report includes five representative projects that could be constructed to improve access
to regiona markets. These projects would not necessarily be needed solely on the basis of system
reliability considerations. (See maps, Appendix A and B)

e South: anew Byron (lllinois)-North Monroe-West Middleton-North Madison 345 kV
line.
e South: anew (second) Paddock-Rockdale 345 kV circuit.

e Southwest: anew Salem (lowa)-Spring Green-West Middleton-North Madison 345 kV
linewith arebuild of Sdlem-Maqguoketa 161 kV line.

e West: anew Prairie Idand (Minnesota)-Columbia345 kV line.
e Lower-voltage: rebuilding the Lore-Turkey River-Cassville-Nelson Dewey 161 kV line.

E. ATC Ten-Year Plan

The ASlI complementsthe ongoing ATC 10-Y ear Transmission Assessment. The current 10-
Y ear Transmission Assessment includes several 345 kV linesthat are independent of the EHV
linesidentified inthe ASI. Theseinclude:
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e Werner West to Morgan, planned and under PSCW review, with atarget date of 2009.

e Garner Park to Central Wisconsin, planned and under PSCW review, with atarget date of
2000.

e Rockdaeto Bark River, proposed, with atarget date of 2011.
e Rockdaeto West Middleton, proposed, with atarget date of 2011.
e West Middleton to North Madison, proposed, with atarget date of 2014.

The Salem to North Madison 345 kV lineisaso included in the latest 10-Y ear Transmission
Assessment.

In addition to the EHV linesidentified above, the 10-Y ear Transmission Assessment includes
lower voltage power line improvements and non-power line improvements to the core
transmission infrastructure. ATC has undertaken over $500 million in transmission
improvements and the 10-Y ear Transmission Assessment identifiesalmost $2.5 billionin
additional transmission system improvements through 2015.

F. Commisson gaff’scommentson Methodology

Thereis merit in the Access report’ s production cost benefits approach to evaluate the economic
and financia costs and benefits of additional high voltage transmission facilities to serve
Wisconsin. The ASI aso raisesimportant policy questions, which are complex, but in need of
timely discussion and elaboration. However, Commission staff believes the report does not
include enough information to commit, at thistime, to any particular solution for EHV expansion.
Some of Commission staff’s concerns are:

e Thefinancia anaysisisagood screening technique but is not adequate for determining a
commercialy beneficial scenario for the ATC footprint.

e Theranking value techniques are too arbitrary for final determination.
e Moresampleyears should beincluded in the anayss.

e Themethodology did not evaluate any regiona generation expans on scenarios, such as
coal and wind to the West and coal to the South.

e |f an LSE choosesto participate in generating plants out of state, it needs adequate FTRs
to import the energy. FTRs can only be granted if enough transmission is located between
the source (designated generator) and the sink (LSE load area). The ASI has not included
likely new out-of-state designated network resourcesto load.

e Theanayssincluded senstivity studies of scenarios with uncontrollable outside events,
such as higher natural gas prices, nuclear plant outages, etc. However the sensitivity
events were not given any probability rating of occurrence and only one event in one
directionwas used. Thisanaysisisnot sufficiently robust.

e The Assessment of Other Factors does not include comprehensively designed, objective,
integrated regional studies with respect to its environmenta analyses.

e Possible addition of generation at Nelson Dewey, Columbia, or Weston was not
examined.
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G. Obsarvations

Commission staff offers the following observations on the ASI report, its associated materials,
and the comments received from stakehol ders in this docket.

1.

Major new projects such as the Arrowhead to Weston line and the significant
intrasWisconsin transmission line improvements currently under way by ATC are
expected to significantly reduce congestion and increase both import capabilities and total
transfer capability into Wisconsin.

ATC, initsreply comments, looks at current congestion in al of Wisconsin as supporting
documentation for a need for additional 345 kV transmission investmentsin the state.*
However, over one-half of the hours of current congestion are along the western
Wisconsin and Minnesota interface to the ATC footprint and in the far northeast
Wisconsin and Upper Peninsula of Michigan area. Much of this congestion is expected to
be alleviated with the Arrowhead to Weston 345 kV linein 2008 and with upgradesto the
transmission system between northeastern Wisconsin and the Upper Peninsulathat are
under way or are being devel oped.

There are now four 345 kV transmission lines to the south of Wisconsin. The second
Wempletown to Paddock line cameinto servicethisyear. Asnoted by ATC initsreply
comments, this new investment in high voltage transmission has had areal benefit in the
ability to import power from the south.™ It is difficult, however, to discern how much of
the additional import capability thisyear is due to the improved transmission dispatch
capability from MISO’ s ahility to dispatch over amuch larger footprint and how much is
due to improved transmission capacity from improvements such as the second 345 kV
circuit on the Wempletown to Paddock path.

ATC doestake into account transmission improvements that are under way aswell as
known new generation in Wisconsin and in other states. However, it isvery likely that
additional generation, especially baseload generation, will be sited in Wisconsin before
2013. A third EIm Road Generation Station (ERGS) unit may be a crude proxy for
additional generation in Wisconsin, but it remains imperative that ATC closely monitor
additional generation activity of al kinds (baseload, wind, and peaking) and incorporate
and update its analysis as necessary. |n some respects generation and transmission may
be substitutesin solving various needs issues to ensure reliable electric availability and
quality for Wisconsin ratepayers.

Asnoted by ATC,* the intervening utilities,"® and Peabody Coal,** there may be a
comparative advantage to some types of generation in other states that may make it
desirable for Wisconsin LSEsto acquire at least some of both capacity and energy from
sources outside of Wisconsin. A long-term comparative advantage existswhen thereis
cheaper generation in another state due to an ongoing inherent production advantage in

10 ATC reply comments, pp. 3-4.

™ ATC reply comments, p. 10.

12 ATC reply comments, pp 4-5.

13 Joint comments of MGE, WPPI, WP&L, WPSC, pp 24-25, 27.
14 Comments of Pesbody Cod, p. 2.
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7.

that state. One example cited is mine-mouth coa-fired generation in lllinois that avoids
the costs associated with the trangportation of coal to agenerating facility closer to load.
Another example cited is a superior wind regime in lowa, Minnesota, and the Dakotas. A
short-term comparative advantage in generation may occur when thereis underutilized
capacity in another state where the capacity may be offered at alower priceto recover at
least part of the investment costs by the owners. Examples cited include underutilized
existing natural gas and coa capacity in lllinois.

Of the states bordering Wisconsin, only Illinoisis and has been amajor exporter of
electricity.” Wisconain's current interstate transmission connectionsto I1linois have been
used to take advantage of lower priced energy and capacity in lllinois. The 2005 addition
of the second 345 kV line between Wempletown and Paddock hasincreased the ability to
import energy from Illinois and to improve eectric reliability in the state by lowering the
Lossof Load Expectation (LOLE). When completed in 2008, the Arrowhead to Weston
345 kV transmission line will also allow Wisconsin L SEs to import more power and will
also improve dectric reliability by lowering the LOLE.

In their comments, the Intervening Utilities describe the congestion that existed during the
period from April to August 2005 in the MISO Day-2 Energy Market between pricing
hubs outside of Wisconsin and the Wisconsin load zones. The Intervening Utilities use
the existence of this congestion to justify the need for the Access dternatives and argue
that the elimination of this congestion would provide benefits. Thisargument ignoresthe
fact that several magjor transmission lineswill be in service or, pending Commission
approval, may bein service prior to 2013.*¢ In addition, 2,554 MW of generating capacity
isnow under construction in Wisconsin.*” The addition of these new 345 kV transmission
lines and generating capacity will significantly reduce the congestion between Wisconsin
and adjacent states. These additional transmission lines and generating capacity were
included in ATC sanayss.

As noted by WEPCO, the portion of the economic value of aline that comes from
importing lower cost el ectricity from other states depends, critically, on there being
adequate sources of lower cost electricity at the other end of theline*® lllinoisisthe only
major exporting state that abuts Wisconsin so, unless other known generation is
forthcoming in another state, it islikely that transmission investments that improve
transmission capacity between Wisconsin and Illinois will have ahigher value when
looking strictly at the value of importing electricity into Wisconsin.

Improved import capability between Wisconsin and Ilinois may not be limited to
investmentsin anew line between Wisconsin and Illinois. Transmission improvementsin
lowamay aso increase the capability of importing eectricity from lllinoisif those

15 Michigan isaminor exporter of eectricity, but Wisconsin'sinterfacing border with Michigan is through the Upper Peninsulaand
thisisnot alikely path for eectric importsinto Wisconsin. Industrid intervenors raised this as a concern aswell.

18 The mgjor 345 kV transmission lines not in service in 2005 which will likely bein servicein 2013 include: Arrowhead-Weston
(currently under construction), Morgan-Werner West (pending Commission approva), Rockdale-L.annon Junction, and West
Middleton-Rockdale (currently in ATC' s congtruction plans).

7 The known additions to generating capacity not in service in 2005 which are now under construction and will bein servicein
2014 include: Fox Energy Phase 2 —260 MW, Port Washington Unit 1 —545 MW (Unit 2 isin service), Weston 4—519 MW, ElIm
Road Unit 1 - 615 MW, EIm Road Unit 2— 615 MW.

18 Comments of WEPCO, p. 3.
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improvements eliminate n-1 contingencies, a check to ensure that the unexpected loss of
one element in the transmiss on system does not overload any other element. The
constraining €lement can occur in surrounding states and limit flowsinto Wisconsin. The
low voltage option scenario identifies those constraintsin 2013 and makes an economic
case for possible congtruction.

The ATC andysisincludes aline from Columbiato La Crosseto Prairie Iand,
Minnesota. However, a Prairie Idand to Rochester, Minnesotato La Crosse lineis under
consideration by the Minnesota CapX 2020 transmission line study group. Commission
staff asked ATC to provide additiona information on a345 kV linefrom La Crosseto
Columbiathat would tie into the CapX 2020 lineif it were built. Tables1, 2, and 3,
below, replace ATC' slonger Columbiato Prairie Idand option with this shorter segment.
Thistruncated option assumes that the Minnesota portion to La Crosse lineis built
independently of the ASl.

ATC looks at both the economic benefits and the reliability benefits of anew transmission
line. It appears that the economic benefits are derived from the production cost savings
based on price differentials and gigawatt-hours (GWH) of additiond energy that may be
imported. Thisisavolume measure of the total energy imported into the ATC footprint.
ATC estimates production cost savings using this approach at between $8.5 million and
$10.6 million per year, depending upon the line. When these production cost savings are
coupled with the annua capital carrying costs to estimate net savings, only the Paddock to
Rockdale and the Low Voltage options show a clear economic benefit, as shownin
Table1l. Evenif the Prairieldand to Columbialine' s costs are truncated to include only
the La Crosse to Columbia segments—which assumes that the Prairie Idand to La Crosse
segments are built to serve other needs—this line does not show a positive annual net
savings.

Tablel
Economic Factors— Net Savings'

L ower
Voltage

Paddock-
Rockdale

Salem-
N. Madison

Byron-
N. Madison

La Crosse-
Columbia®

$Million

Estimated
Cost of
Package

330

69.1

352.3

186.1

337

$SMillion/year

Annua
Capita
Carrying Cost

26

55

279

14.8

275

$Million/year

Average
Market
Savings

85

9.0

9.2

10.6

9.0

$SMillion/year

Annua Net
Savings

58

35

-18.8

-4.2

-185

Another way of looking at the costs and benefits of the projectsisto look at the expected
GWH of additional energy imported into the ATC footprint compared to the cost of the
project. The Lower Voltage option bringsin additional energy at the lowest average cog,

9 ASl report, Table5, p. 16.
2 Commission staff’s scenario to tiein with CapX 2020. Numbers are based on ATC responsesto taff data requests.
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followed by the Paddock to Rockdae line, Byron to North Madison, La Crosse to
Columbiaand, finally, Salem to North Madison.

Table?2
Economic Factors- $ per GWHY
Egtimated GWH Dollarsper additional
Line Egtimated Cost Imports GWH of imports
Lower Voltage $33,000,000 524 $63,000
Paddock-Rockdae $69,100,000 606 $114,000
Byron-N. Madison $186,100,000 802 $232,000
L a Crosse-Columbia® $337,000,000 781 $432,000
Salem-N. Madison $352,300,000 648 $544,000

10. Inthe ASl report, four different measures of transfer capability, measured in megawatts,
are used to assess the access benefits. Thisis an instantaneous capacity measure of import
capability into the ATC footprint. Thefour measuresare: Total Transfer Capability
(TTC), Firgt Contingency Tota Transfer Capability (FCTTC), Highest PROMOD Import
Level (HPIL), and Maximum Imports (MlI).

Table3
Reliability Factors
Paddock- Salem- Byron- LaCrosse
Lower Voltage | Rockdale N. Madison N. Madison Columbia
Cost $33,000,000 $69,100,000 $352,300,000 $186,100,000 $337,000,000
TTC? (MW) 4374.2 3628 5344 5359 5250
$MW (rank) $7,544 (1) $19,046 (2) $65,924 (5) $34,727 (3) $64,190 (4)
FCTTC® (MW) | 3166 2789 3342 3094 3118
$MW (rank) $10,423 (1) $24,776 (2) $105,416 (4) $60,149 (3) $108,082 (5)
HPIL*Z (MW) | 3740 3871 3609 3907 3916
$IMW (rank) $8,800 (1) $17,900 (2) $97,600 (5) $47,600 (3) $86,100 (4)
MIZ (MW) 4747 4996 4960 5101 5189
$IMW (rank) $6,952 (1) $13,831 (2) $71,028 (5) $36,483(3) $64,945 (4)

Inal cases, looking only at the dollars, the Lower V oltage option has the lowest cost per
MW in all four measures of transfer capability. The Paddock to Rockdale line
consistently comesin second, followed by the Byron to North Madison line. The
LaCrosse to Columbialine comesin fourth on four of the measures and fifth on one
measure. The Salem to North Madison line comesin fifth on four of the measures and

fourth on one measure.

2L ASl report, Table 8, p. 21.
2 AS report, Table 15, p. 33.

13




PUBLIC SERVICE COMMISSION OF WISCONSIN —GAS & ENERGY DIVISION
COMMISSION STAFF REPORT ON THE ACCESS STUDY INITIATIVE

11.

12.

13.

14.

15.

16.

It is noteworthy that the five lines measures of transfer capability and GWH of imports
arenot additive. If the Lower Voltage option were to be completed and then one of the
other lines were to be built, the additional line would not necessarily lead to
commensurate increases in either transfer capability or in GWH of imports. At this point,
the options should be viewed as discrete options. Additional analysisisrequired to
determine the combined transfer capability and import potential from a coupling of
options.

ATC performed analyses to determine which projects are required to support up to

5,000 MW of import capability.” The solution included lower voltage lines or
transformers in Wisconsin, and substation configuration changesin Illinois. This suggests
that, regardless of the next major 345 kV project, there are numerous complementary
projects that could improve transfer capability without large capital expenditures.

The cost of incremental transmission requirements for new 1,000 MW-plus generation
plant sites typically accounts for less than 10 percent of the total capital costs of the
generation facilities; therefore it is the generation that isthe cost driver and not the
transmission. Coa generation site location is driven by coal ddlivery and water and
emission limits. Wind generation is sited by wind energy density maps and
compatible-use topography. It is the generation interconnection requirements that
determine the transmission requirements. It may not be appropriate to eiminate al
economic congestion with transmission additions. Transmission planning should address
the elimination of only the largest and most frequent economic flow impediments.

No new generation expansion scenarios™ were linked to ATC' s transmission scenarios.
ATC isan independent company and can not direct or favor generation placement for
generator ownersor individua LSEsinitsfootprint. However, after some level of
internal planning development, coordinated transmission expansion studies with other
transmission owners are appropriate before a commitment to area construction.

Both the CapX 2020 Exploratory Study and the lowa-Southern Minnesota Exploratory
Study determined that Prairie Iand in Minnesotaand Salem in lowawere likely interface
substations. The ASl report has the same conclusion. The CapX study did not focus on
the associated lower voltage projects necessary to make each generation scenario have the
minimal amount of congestion. One of the next steps planned for CapX isto analyze the
lower voltage systems for voltage violations and thermal overloads for contingency
analysis. The lowastudy is continuing to investigate with MI1SO the generation
interconnections, hourly market operations, and economic congestion issues. Each of the
exploratory studies has lines terminating in south central Wisconsin. The number of EHV
lines depends on the amount and location of generation.

The EPACtO5 alows multiple states to form a collaborative for the purpose of siting
interstate transmission facilities. Thisisapossibility that could be considered in one or
more combinations for the states of Wisconsin, the Dakotas, Minnesota, lowa, and

2 AS report, pp. 18-22.

24 Cost ratios of generation plant to transmission were taken from the Elm Road Generating Station Final Environmental Impact
Statement, Volume 1, pp. 12, 15, 74, and 75.

% ATC did perform asensitivity analysiswith athird Elm Road unit.
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lllinois. Thelong-range plans of this sub-region of MI1SO could have acommon planned
set of interfaces to reduce future costs while increasing benefits and mitigating impacts.
With respect to the Access projects, any terminus outside of the state of Wisconsin would
require the cooperation of the siting and permitting agencies of the neighboring state(s).

H. Valueof Qualitative Factors

The Intervening Utilities have suggested severa non-quantitative factors to support the
construction of additional EHV linesinto Wisconsin by ATC. Thisgroup of stakeholders
believesthat ATC' s production cost savings underestimate potential benefits because the
modeling cannot possibly factor in the full value of additional EHV into Wisconsin.

Among the quditative factors cited is the concept that Wisconsin L SEs have lost opportunitiesto
save ratepayers money due to ongoing transmission congestion and an under built EHV system
that does not alow sufficient economical electrical imports on either a short- or long-run basis.
Such lost opportunitiesinvolve potential transactions with partnersin Illinois with current excess
capacity, capturing energy from new renewable wind energy projects being designed to the west
of Wisconsin, and capacity and energy from potential coal projectsin Illinois and the Dakotas.

Other potentid benefits cited include improved maintenance scheduling, leveraging fuel
trangportation costs by playing railroad shipping costs off of mine-mouth cod plantsthat require
only transmission access, reducing the risk from localized natural gas shortages or pressure issues,
and improved system reliability.

Commission staff agrees that expanded EHV capability might bring about some of the above
items and could benefit ratepayers. However, thereisno way to precisaly capture that value
numerically or to determine how long the benefits might last. To address these issues,
Commission staff hasinflated the potentia savings by afactor of four to provide an extreme
upper bound to the value of the quditative factors. Commission staff believes that there may be
larger benefitsin the short run, but ATC' s production cost benefits continue to be the best long
run estimate of potential savings.

These inflated benefits estimatesaswell as ATC' s origind savings estimates, are used in the
dynamic revenue requirement anaysis of Appendix C and in the following section which
summarizesthe Appendix C analysis. Those analyses examine the timing of when ratepayers
break even under avariety of assumptionsfor ATC' s suggested EHV projects.

I.  Dynamic 2006-2053 Revenue Requirement Analyss

Annual revenue requirements are folded into the rates that ATC passes on to ratepayersin
Wisconsin. The annud revenue requirements take into consideration when the cost of financing
the congtruction of the facility must be paid. The economic robustness of anew transmission line
can be gauged by comparing the annua revenue requirements to the annual production cost
savings. That comparison will indicate when the annual production cost savings begin to surpass
the annual revenue requirements, and when the line breaks even for ratepayers—that is, when the
discounted cumulative stream of benefits begin to exceed the discounted cumulative annual
revenue requirements. The ASl did not include thistype of anaysis.
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Commission staff performed the revenue requirement and annua production costs savings
sengitivities for the proposed Paddock to Rockdale, Byron to North Madison, and Salem to North
Madison lines® The anadlysisisshown in Appendix C. The analysiswas not performed for the
Columbiato La Crosse/Columbiato Prairie Idand line because the annual revenue requirement
on thislinewould grestly depend upon whether the line endsin La Crosse or Prairie Iand.
Based on the production cost savings provided by ATC initsreport, the annual revenue
requirementson aline al the way from Columbiato Prairie Iand would exceed even the most
optimistic of the scenarios performed in the analysis.

The analysis was aso not performed for the Lower Voltage scenario. This scenario has
production cost savings similar to the Paddock to Rockdale line but has amuch lower capital cost,
s0 the expected break even pointswould be no later than the expected break even points on the
proposed Paddock to Rockdae line.

The Intervening Utilitiesand ATC have suggested that with additional import capabilitiesthe
Commission could reduce the planning reserve margin from 18 to 15 percent. Reducing the
reserve marginisnot atrivia issue, as discussed later in thisreport. However, Commission staff
added the potentia savingsto ratepayers from a reduced planning reserve margin as a sensitivity
initsanalyss, coupling these savings with the ATC production cost savings.

The Intervening Utilities suggested that ATC' s production cost savings are too conservative.
They note current disparitiesin prices between the Wisconsin Upper Michigan System (WUMYS)
and other M1S0O price nodes and higher congestion charges within WUMS than in the full MISO
footprint. While those price differences are currently observed, the Commission has authorized
construction of new generation and significant new transmission infrastructure to address these
issues. Commission staff does not believe these price differences and congestion charges will last
indefinitely. However, staff quadrupled ATC production cost savings to approximate the cost
savings indicated by the Intervening Utilities as a sendtivity in itsanalysis.

The results of Commission staff’ s analysis for the Paddock to Rockdae, Byron to North Madison
and Salem to North Madison lines are presented in Tables 4, 5, and 6, below.

% ATC provided the annual revenue requirements for all of its proposed the linesin response to Commission staff’ s data request.
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Table4
Sensitivity Analysison Paddock to Rockdale

Year when benefitsfirst Year benefits begin to exceed

exceed annual revenue annual revenuerequirements
Scenario reguirements (cumulative discounted)
ATC Production Cost Savings 2016 2025
Lower Reserve Requirement and ATC
Production Cost Savings 2013 2013
Keep Current Reserve Requirement and
Quadruple ATC Production Cost Savings 2013 2013
Lower Reserve Requirement and
Quadruple ATC Production Cost Savings 2013 2013

The break even analysis for the Paddock to Rockdale line shows a benefit to ratepayersin
virtualy al scenarios.

Table5
Sengitivity Analysison Byron to North M adison

Year when benefitsfirst Year benefits begin to exceed

exceed annual revenue annual revenuerequirements
Scenario reguirements (cumulative discounted)
ATC Production Cost Savings 2028 After 2053
Lower Reserve Requirement and ATC
Production Cogt Savings 2013 2015
Keep Current Reserve Requirement and
Quadruple ATC Production Cost Savings 2013 2014
Lower Reserve Requirement and Quadruple
ATC Production Cost Savings 2013 2013

The break even analysis for the Byron to North Madison line does not show a strong benefit to
ratepayers unless production cost savings are quadrupled or the planning reserve requirement is
lowered to 15 percent, or both.

Table6
Senstivity Analysison Salem to North Madison

Year when benefitsfirst Year benefits begin to exceed

exceed annual revenue annual revenuereguirements
Scenario requirements (cumulative discounted)
ATC Production Cost Savings 2043 Never
Lower Reserve Requirement and ATC
Production Cost Savings 2022 2047
Keep Current Reserve Requirement and
Quadruple ATC Production Cost Savings 2021 2038
Lower Reserve Requirement and
Quadruple ATC Production Cost Savings 2013 2017

The break even analysisfor the Salem to North Madison line does not show a strong benefit to
ratepayers unless production cost savings are quadrupled and the planning reserve requirement is
lowered to 15 percent.
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J. Planning ReserveMargin

The PSCW currently requiresload serving entitiesin the ATC footprint to maintain an 18 percent
planning reserve margin for each upcoming summer season. Planning reserves are generation
resources and contracted purchased power over and above the capacity needed to meet a utility’s
forecasted pesk summer load. Planning reserves are necessary in order to provide generation if
actud load is greater than the load forecast. They also account for the possibility that not all
generation will be available at the time of system peak due to forced outages (mechanical
problems), the potentia unavailability of fuel, the potential lack of hydropower due to drought,
and other factors which may limit the output of certain generating units.

Planning reserve margin is a shorthand measure of system reliability. System rdiability is
typically analyzed using a probability assessment known as LOLE. The standard LOLE criterion
for system reliability isthat generation reserves should be sufficient such that load will exceed
available generation resources no more often than one day in any ten-year period. The results of
an LOLE andysis are trandated into a planning reserve margin.

The ASI posits that addition of new Access facilities could make it possible for the Commission
to reduce the 18 percent planning reserve requirement. ATC estimates that each 1 percent
reduction in reserve margin would reduce utility revenue requirementsin the ATC footprint by
approximately $8.1 million per year.?” This estimate appears to be reasonable.

ATC forecasts a peak load in 2013 of 15,426 MW.?® An 18 percent reserve margin would be
approximately 2,776 MW. A 15 percent reserve margin would be approximately 2,313 MW, a
difference of 462 MW.

Table 10 of the ASI Report shows that using the ATC assumptions for planned generation
additionswill result in areserve margin of generation resources within the ATC footprint of
1,775 MW (Line1—Line 2), or 11 percent. Given these internal generating resources, the ASI
Report states that its import capability into the ATC footprint will have to be at least 1450 MW in
order to meet the LOLE reliability criteria®

However, Column 3 of Table 10, “Base Case with Total Simultaneous Import Capability” shows
2013 import capability of 1,913 MW, which exceeds the 1,450 MW import capability necessary
to meet the LOLE requirement by 463 MW. Thisisvirtually the same as the amount of import
capability necessary to reduce the planning reserve margin to 15 percent. Therefore, the ATC
analysis appears to show that planned generation additions and planned transmission system
improvements could allow for areduction in the planning reserve requirement from 18 percent to
15 percent without the addition of any of the Accessfacilities. To the extent thisisthe case,
resultsin Tables 4 through 6 of thisreport that do not lower the planning reserve are likely better
indicators of break even savingsfor ratepayers.

' Thisestimateis based on alevelized cost of pesking capacity of $54.03 and a2013 pesk load of 15,426 MW.

% See ATC response to PSCW Staff Data Request 1.8. 1t should be noted that thisis different from the 16,005 net load forecast
shown in Table 10 of the ASI report.

2 ATC Report at p. 25.
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It is possible that the addition of Access facilities and the consequent increase of the associated
smultaneous transfer capability could reduce the need to locate generation within the ATC
footprint in order to meet the LOLE reliability criterion. However, thiswould require further
anaysis.®

K. Environmental Review

An environmentd review is part of athorough integrated® analysis of need, economic impact, and
engineering factors. These analyses should objectively consider awide range of optionsthat
include both transmission construction and non-transmission solutions. In light of the changes
that have occurred in the eectric industry over thelast ten years, these analyses need to integrate
regional aswell aslocal factorsinto the overall study. Such studies, if properly conducted, would
uncover opportunities and synergies within aregion and would reduce the likelihood of building
duplicative or underused facilities. Because environmental reviewsfirst seek to avoid impacts
whenever and wherever possible, the integrated review described aboveis essential to assure that
proposed lines are used and useful.

Societal Impacts. A limited environmenta review can be found in ATC’s Assessment of
Other Factors. Benefit-Cost Analysis of Transmission Expansion Plans. The andysis of societa
impacts attempts to rank five system options according to the miles of new right-of-way (ROW)
required for each option.* In thistable, two transmission options stand out as examples of the
extremes. Salem-North Madison receives avery favorable merit score of 9.6 with a presumed
new ROW requirement of 6 miles and Prairie |dand-Columbia receives a very unfavorable merit
score of O with a presumed new ROW requirement of 159 miles. Taken at face value, the scores
suggest an enormous differencein potential impacts between the two lines. However, these
numbers may be mideading.

The scores are based solely on the presumed number of miles of new ROW required for each
option. Thisfactor, by itself, is not an adequate measure of societal impact. The report does not
clearly define what is meant by new ROW, soit is uncertain exactly what is being measured. The
definition of new ROW used by the report’ sauthorsis “[l]and required to construct new
transmission facilities where no existing transmission facilities or transmission ROW currently
exist.”* Thisdefinition and the subsequent analysisignore the need to expand existing
transmission ROW in order to build plan options. The definition aso discounts corridor sharing
with existing transportation corridors, one of the stated priorities for transmission construction
under Wis. Stat. 8 1.12(6).

Table 11 of ATC sreport reports only six miles of new ROW for the Salem-North Madison
option. However, the existing 138 kV line from the Nelson Dewey Power Plant to Spring Green

30 The North American Reliability Council approved Reliability First Corporation (RFC) as the newest regiona reiability council.
The RFC proposes aresource adequacy criterion of one day in ten years LOLE for an LSE or collection of LSE'sto beknown asa
Planning Reserve Sharing Group. 1t would alow for different reserves depending on an area’ s generation mix, transmission access,
renewable portfolio, demand response, and demand-side management, and would be enforceable per EPAct 2005.

31 Anintegrated approach modelslocal and regional factors and incorporates with its transmission analysis aview of the most likely
future generation environment aswell.

32 ATC Assessment of Other Factors, Teble 11, p. 25.

33 Definition supplied by ATC pursuant to PSC data request 1.12A
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(approximately 60 mileslong) would need to be expanded over its entire length to accommodate a
new double circuit line* From Spring Green to West Middleton (approximately 29 miles) the
existing 69 kV transmission line would be rebuilt as adouble circuit 138/345 kV transmission
line. Thiswould require asignificant expansion of the existing ROW, perhaps a doubling of the
ROW width, and would very likely require severa 345 kV reroutes asthe 69 kV line “ stops off”

at anumber of small communities before reaching the North Madison Substation. Thiswould
result in a considerable amount of expanded and thus new ROW for that option. On the other side
of the spectrum, Prairie Idand to Columbiais shown to require 159 miles of new ROW.

However, aLaCrosse to Columbialine that connects to the CapX 2020 345 kV would be about
100 mileslong and could potentially share ROW with existing transmission lines and Interstate
Highways 90 and 94 for virtualy the entire distance. The analysis of societal impacts found in the
access plan does not fairly assess the relative potentia impacts of the proposed plan options.

Environmental Externalities® The report describes two anaytical approaches to assess
environmental externalities. However, neither methodology isused. The stated reason for thisis
that specific routes are unknown. However, in the preceding section the authors were able to
calculate and score the presumed number of miles of new ROW required for each option. Itis
unclear why the stated routes are specific enough to calculate results for one purpose but not the
other.

The analysis used consists of asimple listing of the names of resources potentially affected and a
table that identifies affected land areas as a percentage of the total. However, sincethereisno
indication of how many acres of impact are associated with each percentage, the analysisis of
litlevalue. A better estimate of the relative potential for environmenta impact is attainable using
established andlytical methods.*

Accessto Wind Energy. Inthe context of the AS report, the benefit of transmission line
options meant to gain access to wind energy islargely an engineering and cost issue. However,
there are environmental implications. Whilewind energy is vaued because of benefits associated
with moderating global warming and reduced air emissions, environmental impacts associated
with wind farm facilities are often ignored or discounted. The plan does not address the extent to
which accessto wind energy is primarily economically constrained as opposed to physically
constrained. Payment of congestion costs may be a straightforward and reasonable way to gain
access to wind power while avoiding the environmental, construction, and maintenance cost
impacts associated with construction of new transmission assets. Energy fromwind farmsis
likely to remain arelatively small component of the nation’s and region’ s generation fleet, so
thereislittle chance that the energy from those facilities will go unused. In other words, the
environmental benefit will likely be redized within and throughout the region regardless of the
plan options proposed.

3 Responseto PSCW datarequest 1.12B.c.
% ATC Assessment of Other Factors, pp. 25-27, Table 12.

36 An appropriate methodol ogy would be to use GI'S technol ogy and geographic databases of statewide natural resourcesto estimate
the amount and type of resources potentialy affected by the construction of any of the plan options. Such an andlysiswould be
based on the presumed routes used in the report’ s determination of societa impacts.
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L. Southern Wisconsn Generation Studies

Two Feagihility Studiesfor large baseload coa plants were posted on the MI1SO interconnection
gueuein early October, after thefiling of ATC'sASI. The studies cover a280 MW plant at the
Nelson Dewey substation and a550 MW plant at the Columbia Substation. Therequested in
service date is 2011 for both units. A feasibility study only addresses steady-state thermal and
voltage impacts of anew generation source under NERC design standards. 1t does not address
short-circuit, transient, dynamic stability, and deliverability impacts and design requirements.
Those design issues would be covered in MISO’ s Interconnection System Impact Study (1S1S) if
the applicant pursuesthe project further.

Nelson Dewey Power Plant. According to the feasibility study, the injection of 280 MW
at the Nelson Dewey 161 kV or 138 kV bus would cause thermal overloads on up to five different
transmission system elementsin theimmediate area. This could be resolved by the addition of a
161/138 kV transformer and the ingtalation of alarger conductor on ashort 161 kV line, and
changing out some substation equipment.

However, when considering the deliverability to the market, there are additional limits. 1f any one
of 16 different 161 kV, 138 kV, or 69 kV areatransmisson elementsisout of servicefor
maintenance or forced outages, the plant output must be reduced to preserve system integrity.
Twelve of the line situations would require the plant to shut down. Thisindicates a severe
congestion and deliverability issue without the addition of significant transmission improvements
inthearea. How anew Nelson Dewey generating plant would affect Access project selectionis
unknown.

Columbia Power Plant. Thefeasihility study coversan injection of 550 MW at the
345kV leve a Columbia. The study found ten NERC thermal violations, five of which would
require mitigation. Potentia solutionsfor these identified violationsinclude the replacement of
the Columbiato Portage 138 kV Circuits 1 and 2, and al three Columbia 345 kV/138
transformers to increase the capacity of these facilities.

When considering operating restrictions for deliverability, planned or forced outages of

14 different transmission el ements would require reduction in output of the unit to preserve
system integrity, 13 of which would basically require the unit to be shut down. The solutionsto
these deliverability issues would be completed in the ISISif this generating plant is pursued
further. Again, how a Columbia project affects Access project selection is unknown.

M. Conclusons

1. Itisprematureto select any particular ling(s) or to dismiss any line from consideration.
Whilethe Lower Voltage option appears to be the most meritorious at this point, further
analysis on where new generation islikely, both in Wisconsin and outside of Wisconsin,
isneeded. Commission staff isaware of additional generation proposasin Wisconsin and
[linoisthat are intended to serve Wisconsin load. If these new generation proposals move
forward, additional analysisis needed in order to understand how this additional
generation will affect the transmission system and the need for imports.
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. Given the dollar magnitude of the long interstate 345 kV linesfor economic benefits, a
more robust analysis using probabilistic techniques for costs, impacts and benefits should
be employed. A commitment to over $300 million in thefall of 2005 isnot justified by
the ASl.

It appears unlikely that any of the lines proposed in the ASI will have much affect on
chronic transmission limitationsin northeastern Wisconsin. The Arrowhead to Weston
transmission line is expected to reduce transmission congestion in northern and
northwestern Wisconsin. Current congestion in these areas does not appear to support the
investmentsin transmission cited in the Access report.

. Generation and transmission investments are too expensive and too long lived for the
transmission owners not to cooperatively perform joint needs assessments and assure the
lowest cost for the ratepayers. The proposals from the various transmission assessments
of which Commission steff is aware suggest the potential for overinvestment in
transmission infrastructure if ajoint assessment of needsis not completed. EPAct 2005
allows states to form collaboratives for the purpose of siting interstate transmission
facilities. MI1SO and the Organization of Midwest States (OMS) have forums and work
groups that address regional issues. A multi-level effort by transmission owners, M1SO,
MI1SO stakeholders and regulators may help avoid overbuilding transmission and
generation in Wisconsin, and reduce overal energy costsin the Sate.

. The assessment of societal impacts and environmental externalities in the Assessment of
Other Factors is preliminary. Societd factors should include more than an estimate of
new ROW required (i.e. amount of private vs. public land needed, number of river
crossings, positive and negative impactsto loca communities etc.), and the definition of
new ROW should be expanded to reflect the degree of difficulty in Siting atransmission
line, even when using existing routes.

. With respect to the EHV scenarios, the Paddock-Rockdal e aternative passes cost-benefit
analysis more easily than the other aternatives, followed by the Byron to N. Madison line.
However, as noted throughout this report, Access transmission linesto outside of ATC's
footprint involve acomplex anays's, covering numerous stakehol ders with different
strategic visonsfor generation and transmission. Theworld in which generation is
dispatched and transmission is planned is also significantly changing at the present time.

It isquite possible that Wisconsin will need additional EHV linesfor both reliability and
access purposes, but at present the Commission lacks sufficient information to make a
least cost choice, especialy given the important regional aspect to the selection of any
EHV line.

The Intervening Utilities are clearly correct when they say “ predicting the value of new [EHV]
transmission ... isdevilishly difficult.”s WEPCO and theindustrial partners have shown
reluctance aswell. The Paddock to Rockdale EHV line scores well considering that possible
generation additions at Nelson Dewey, Columbia, or Weston were not factored into the ATC
study. For EHV lines going west or southwest, however, the uncertainty islarge. The numerical
analyses show that, under most scenarios, aratepayer benefit occurs only after Significant time has

37 Page 7, Intervening Utilities Comments, September 27, 2005.
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elapsed or if the Commission adopts aggressive policy stances towards lowering the planning
reserve margin or increasing the importance of other qualitative factors. With additiona
modeling of perhaps a Nelson Dewey facility, the Salem to North Madison line could make sense
not only from an Access perspective but a system security oneaswell. If larger amounts of lowa
wind are to be sunk in Wisconsin, the Salem line may aso farewell. If anew generation unitis
placed at Columbia, or if coa and wind are devel oped in the Dakotas, Minnesotaand lowa, a path
from Columbiato La Crosse, the termination point for one of the proposed CapX 2020 projects,
could make sense. A lineto Byron could have economic and reliability advantagesif large
amounts of mine mouth coa were developed in lllinois. The Byron terminal is more robust than
Salem, with four 345 kV lines, two nuclear plants and links in three directions.

The policy questions posed in Chapter One may help guide future investment in the state’s
transmission and generation infrastructure. Morefacts, analysis, and dialogue can help to ensure
that the Commission can make the choicesthat are clearly in the public interest.
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Dynamic 2006-2053 Cost-Benefit Revenue Requirement Analyses of the EHV
Access Alternatives

In this proceeding, WEPCO, the L SE for approximately haf of the statewide el ectric demand, has
raised objectionsto going forward with the Byron or Salem to North Madison dternatives! The
other retail utilities are more open to these aternatives,> with WP& L being more in favor of the
Sdemroute® A group of industrial interests has expressed reservations.* The Joint Public

I ntervenors want the Commission to undertake amore robust planning process, using sensitivity
analyses and a collaborative approach because crucia information to make an informed decision
isstill missing.> ATC appearsto favor the Salem to North Madison line® Thisvigorous debate is
in need of quantitative fact finding, particularly adynamic cost-benefit analysis. The following
anaysis attempts to place the debate in anumerical perspective for the Commission.

Salem to North M adison:

ATC hasindicated that the overnight construction cost of the Sdlem to North Madison lineis
$352.3 million in 2005 dollars” ATC indicatesthat the annual carrying charge rate for theline
would be 8.11 percent.® This meansthat the levelized annual cost for the line would be

$28.57 million.* ATC hasrun its production cost model, PROMOD, to estimate the production
cost savings of having such alinein operation in 2013. The estimated savingsin 2005 dollarsis
$9.2 million dollars.*® These two results together suggest that the Salem to North Madison line
would be anet loss for Wisconsin ratepayers by $19.37 million dollars, calculated by taking the
$28.57 million estimate of carrying costs minus $9.2 million in production cost savings. See
Table A-1. These vaues are measured in 2005 dollars.

In addition, ATC and the Intervening Utilities have suggested that the Commission reduce from
18 percent to 15 percent its long-standing reliability policy for planning reserve margin* This
would mean L SEswould not carry as much additiona capacity. The ramifications of such a
policy change are discussed elsawherein thisreport. ATC estimates the savings of reducing the

1 WEPCO hasindicated only the Low Voltage and Paddock-Rockdale lines pass the cost-benefit test. Page 4, WEPCO comments,
September 27, 2005.

2 Interveni ng Utilities (MGE, WPPI, WP& L, and WPSC) Comments, p. 32, September 27, 2005. MEUW takes asimilar view.
3 WP&L Supplementa Comments, p. 6, September 27, 2005.

4 WIEG, WPC, and WMC are not convinced there will be “lower cost energy and capacity...outside the ATC footprint in 2013
Page 13, September 26, 2005.

5 Joint Public Intervenors (CUB, RENEW, and Clean Wisconsin) Comments, pp. 2, 3, 15, 21, and 28, September 27, 2005.

& ATC Reply Comments, p. 22, October 13, 2005. Also, ATC Filing, “2005 ATC Access Sudy Initiative Report,” p. 31 of 33
whereit gates, “only the...Sdlem-North Madison project could result in the dimination or deferrd of reliability projects,” outlined
inits Ten-Y ear Assessment, August 15, 2005. ATC aso indicates that there would only be 6 miles of new right of way and that
estimated corridor sharing would be 96 percent, Ibid., p. 32 of 33.

7 ATC Filing, August 15, 2005, p. 10, Decision Matrix.

8 This uses the updated fixed charge rate value found in ATC's Reply Comments, p. 11, October 13, 2005.
° $352.3 million time .0811 equals $28.57 million.

10 ATC Filing, August 15, 2005, p. 10, Decision Matrix.

1 |ntervening Utilities comments, p. 10, September 27, 2005. ATC appearsto adopt this sentiment in its Reply Comments at pp. 2
and 23, October 13, 2005.
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planning reserve margin from 18 percent to 15 percent would be $24.31 million.? With such a
reduction, the Salem to North Madison line then passes the Cost-Benefit test. Ratepayers would
receive a$4.94 million dollar benefit. Table A-1 shows this resuilt.

Table A-1: Simple Cost-Benefit Analysisof Salem to North Madison Linein 2005 Dollars

Annua Carrying Chargefor Sdem Line $28.57 million
Less ATC Estimated Production Cost Savings $9.20 million

Net Cost to Ratepayers $19.37 million
L ess Savings from Reducing Planning Reserve Margin $24.31 million
Net Cost to Ratepayers ($4.94 million)

ATC's cost-benefit analysis ignores the dynamic nature of the revenue requirements for the
period 2006 to 2053 and does not identify what year, on average, ratepayers would receive their
payback. Thefollowing analysis addresses thisissue.

Table SM-0 shows the annual revenue requirement for the Salem to North Madison linefor its
expected years of planning and construction 2006 to 2012 and for its 40 years of operation 2013
to 2053.% Thetable dso takes ATC' s estimated production cost savings measured in 2005 dollars
and turnsits one year estimate into a dynamic one using 3 percent inflation, the same inflation
estimate ATC used.** Table SM-0 aso uses ATC' s estimated discount rate of 8.5 percent for
present value purposes. The analysisin Table SM-0 shows two important results: (1) ratepayers
seethelr first savingsin 2043; and (2) on acumulative net present value basis, ratepayers never
come out ahead.”

Table SM-1 shows the annua revenue requirement for the Salem to North Madison line just asin
Table SM-0. Table SM-1, however, usesthe ATC estimate for savings from reducing the
planning reserve margin to 15 percent measured in 2005 dollars and similarly escalates it through
time using 3 percent inflation to arrive at appropriate year of occurrence dollars beginning in
2013.** Theanadysisin Table SM-1 showstwo important results: (1) ratepayers seetheir first
savingsin 2022; and (2) on acumulative net present value basis, ratepayers break ahead in 2047.
Thisnumerica perspective shows that the payoff to ratepayersis sgnificantly put off into the
future even when the planning reserve margin is reduced.

The Intervening Utilities believe ATC' s production cost savings are unredlistically
underestimated due to a variety of optionality factors and that minimal reliance should be placed
on the PROMOD results PROMOD is astate-of-the-art engineering tool. MISO uses the same
model in examining dispatch issues, various U.S utilities use the same modd for rate and fuel cost

2 ATCFili ng, “2005 ATC Access Study Initiative Report,” Table 11, p. 27 of 33, August 15, 2005.
18 Annual revenue requirement isfrom ATC's Answer to Staff Data Request 1.1, September 23, 2005.
14 gpecificaly, the calculation is $9.2 million (2005 dollars) times (1 + .03) ~ (8 years) = $11.654 million for 2013 dollars.

15 This analysis assumes Wisconsin ratepayers must pay the full cost of theline. MISO's cost sharing arrangement for new EHV
lines such asthose being considered in the Access docket is unknown.

16 gpecificaly, the calculation is $24.312 million (2005 dollars) times (1 + .03) (8 years) = $30.798 million for 2013 dollars.
17 page 28, Intervening Utilities Comments, September 27, 2005.
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analysisin rate proceedings, and ATC has used it here appropriately as part of ascreening
analysis. ATC has more properly characterized the use of such PROMOD results. ATC states
and Commission staff concur that, “PROMOD is a powerful tool for modeling generation
production costs by utilizing power-flow agorithms that indicate optimal security-constrained
economic dispatch. Its usefulness as a predictor of energy savings from various future expansion
scenariosis much less certain.®” This means the PROMOD results should be used carefully with
proper caveats and not thrown away.

Nevertheless, the Intervening Utilities believe the ATC estimated production cost savings are too
conservative. They believe the addition of the Salem to North Madison line would further reduce
congestion and alow increased importation of energy and capacity despite transmission additions
such asthe Arrowhead to Weston line, other significant transmission projects associated with
ERGS and Weston 4, and 6,691 MW of new lllinois coal-fired generation that ATC included in
its PROMOD modeling.*®* Given that modeling is an exercisethat is not perfect, however, the
results of ATC' sanalysis can be subject to asensitivity analysis using the Intervening Utilities
theory.

Table SM-2 adopts the framework established from Table SM-0, but makes the assumption that
ATC underestimated by afactor of four the production cost savings associated with the
congtruction of anew major EHV.? The Table SM-2 analysis does not include the assumption
the Commission adopts the lower 15 percent planning reserve requirement. The analysisin Table
SM-2 shows these important results: (1) ratepayers seetheir first savingsin 2021; and (2) on a
cumulative net present value basis, ratepayers break ahead in 2038.

This brings up the last possibility in need of cost-benefit analysis. Theanaysisin Table SM-3
assumesthat ATC' s production cost estimates were off by afactor of four and includesATC's
estimate of savings from lowering the planning reserve margin to 15 percent. Under this scenario
Table SM-3 shows. (1) ratepayers seetheir first savingsin 2013; and (2) on a cumulative net
present value basis, ratepayers bresk ahead in 2017. This numerical perspective showsthat the
payoff to ratepayersissignificantly closer. However, it crucialy depends on the Commission
adopting a new planning reserve policy, and the Commission accepting as fact that production
cost savings have been significantly, permanently underestimated in ATC' s original andysis.

Byron to North M adison:

Relative to the Salem to North Madison EHV, the Byron to Madison aternative presents a
dightly more favorable profile in terms of when dynamic ratepayer savings and break ahead
points occur. Results using the same methodol ogy as above are compiled in Tables BM-0to BM-
3 just asthey were for the Sdlem to North Madison project. The main conclusionsare: (1) with
ATC segtimate of production cost savings alone, ratepayers see their first savingsin 2028 but
never break ahead; (2) If reducing the planning reserve margin isincluded, ratepayers see their

18 « Analysis and Comments of American Transmission Company,” pp. 6 and 7, August 15, 2005.
1% ATC Reply Comments, p. 5, October 13, 2005.

2 ATC' s production cost savings for Salem to North Madison are based on 648 GWH of imports. This analysis multipliesthat
vaue by four to get 2,592 GWH.
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first savingsin 2013, and break ahead in 2015; and (3) quadrupling ATC production cost savings
means ratepayers break ahead in 2013-2014.

Paddock to Rockdale:

Relative to either the Byron or the Salem to North Madison EHV's, the Paddock to Rockdale
aternative presents afavorable profile in terms of when dynamic ratepayer savings and bresk
ahead points occur. Results using the same methodology as above are compiled in Tables PR-0 to
PR-3 just asthey were for the Byron and Salem to North Madison projects. The main
conclusonsare: (1) with ATC' sestimate of production cost savings alone, ratepayers see their
first savingsin 2016 and break ahead in 2025; (2) reducing the planning reserve margin to 15
percent or quadrupling the estimated production cost savings shows first savingsin 2013.
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TABLE SM-0
Ratepayer Cost-Benefit Analysis for Salem-North Madison Line
ATC's 648 GWH Imports Per ATC Report

2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053
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Less Less

Annual ATC Estimated Savings From 8.50% 2005 Present Value

Revenue Production Savings Reducing Planning Annual Discount Discounted Cumulative

Requirement  Based on 648GWH  Reserve Margin to 15% Net Cost Factor  Value Net Cost

$266,189 $0 $0 $266,189  0.9217  $245,335 $245,335
$3,178,009 $0 $0  $3,178,009  0.8495 $2,699,577 $2,944,912
$2,994,116 $0 $0  $2,994,116  0.7829  $2,344,117 $5,289,030
$2,432,274 $0 $0  $2,432274  0.7216  $1,755,067 $7,044,096
$989,163 $0 $0 $989,163  0.6650  $657,838 $7,701,934

$12,146,890 $0 $0 $12,146,890  0.6129  $7,445,377 $15,147,311
$34,856,377 $0 $0  $34,856,377  0.5649 $19,691,286 $34,838,597
$57,861,220 $11,654,285 $0 $46,206935  0.5207 $24,058,539 $58,897,136
$66,614,954 $12,003,913 $0 $54,611,041  0.4799 $26,206,729 $85,103,865
$63,795,315 $12,364,031 $0 $51,431,285  0.4423 $22,747,307  $107,851,172
$61,166,795 $12,734,952 $0 $48,431,843 04076 $19,742579  $127,593,751
$58,710,282 $13,117,000 $0 $45593282  0.3757 $17,129,473  $144,723223
$63,065,354 $13,510,510 $0 $49,554,844  0.3463 $17,159,298  $161,882,521
$60,874,284 $13,915,825 $0 $46,958458  0.3191 $14,986,406  $176,868,927
$58,718,252 $14,333,300 $0  $44,384951  0.2941 $13,055385  $189,924,312
$56,561,158 $14,763,299 $0 $41,797,859 02711 $11,331,260  $201,255573
$54,404,064 $15,206,198 $0  $39,197,866  0.2499 $9,793,927  $211,049,500
$52,246,970 $15,662,384 $0 $36,584,586  0.2303 $8,424,863  $219,474,363
$50,089,877 $16,132,256 $0 $33957,621  0.2122 $7,207,294  $226,681,657
$47,932,783 $16,616,223 $0 $31,316560  0.1956 $6,126,032  $232,807,689
$45,775,689 $17,114,710 $0 $28,660,979  0.1803 $5167,334  $237,975,023
$43,618,596 $17,628,151 $0 $25990444  0.1662 $4,318,764  $242,293,787
$41,774,724 $18,156,996 $0 $23617,729  0.1531 $3,617,047  $245910,834
$40,558,360 $18,701,706 $0 $21,856,654  0.1412 $3,085105  $248,995939
$39,655,219 $19,262,757 $0 $20,392,462  0.1301 $2,652,932  $251,648,872
$38,752,077 $19,840,640 $0 $18911,437 01199 $2,267,521  $253,916,393
$37,848,935 $20,435,859 $0 $17,413077 01105 $1,924,299  $255,840,692
$36,945,794 $21,048,935 $0 $15896,859  0.1019 $1,619,119  $257,459,810
$36,042,652 $21,680,403 $0 $14,362,250  0.0939 $1,348,218  $258,808,028
$35,139,511 $22,330,815 $0 $12,808,696  0.0865 $1,108,186  $259,916,215
$34,236,369 $23,000,739 $0 $11,235630  0.0797 $895,933  $260,812,148
$33,333,227 $23,690,761 $0  $9,642466 00735  $708,658  $261,520,805
$32,430,086 $24,401,484 $0  $8,028602  0.0677 $543,824  $262,064,629
$31,526,944 $25,133,529 $0  $6,393415 0.0624  $399,137  $262,463,766
$30,623,802 $25,887,535 $0  $4,736,268  0.0575  $272,518  $262,736,284
$29,720,661 $26,664,161 $0  $3,056500 0.0530  $162,089  $262,898,374
$28,817,519 $27,464,085 $0  $1,353434  0.0489 $66,151  $262,964,525
$27,914,378 $28,288,008 $0 -$373,630  0.0450 -$16,831  $262,947,693 First Savings
$27,011,236 $29,136,648 $0  -$2,125412  0.0415 -$88,244  $262,859,450
$26,108,094 $30,010,748 $0 -$3902,653 0.0383  -$149,338  $262,710,112
$25,204,953 $30,911,070 $0  -$5,706,117  0.0353  -$201,243  $262,508,869
$24,301,811 $31,838,402 $0 -$7536591 0.0325  -$244,977  $262,263,891
$23,398,670 $32,793,554 $0  -$9,394,885  0.0300  -$281,457  $261,982,434
$22,495,528 $33,777,361 $0 -$11,281,833  0.0276  -$311,509  $261,670,924
$21,592,386 $34,790,682 $0 -$13,198295  0.0254  -$335877  $261,335,048
$20,689,245 $35,834,402 $0 -$15145157  0.0235  -$355227  $260,979,821
$19,786,103 $36,909,434 $0 -$17,123331  0.0216  -$370,161  $260,609,660
$13,649,769 $38,016,717 $0 -$24,366,948  0.0199  -$485483  $260,124,177
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TABLE SM-1

Ratepayer Cost-Benefit Analysis for Salem-North Madison Line
ATC's 648 GWH Imports and Reducing Planning Reserve Margin to 15% from 18%

2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053

Appendix C

Present Value
Net Cost

$245,335
$2,944,912
$5,289,030
$7,044,096
$7,701,934
$15,147,311
$34,838,597
$42,861,195
$53,844,864
$62,140,787
$68,164,541
$72,270,613
$77,066,682
$80,316,568
$82,230,370
$82,984,829
$82,738,106 First Savings
$81,631,292
$79,790,082
$77,326,289
$74,339,228
$70,916,952
$67,185,363
$63,294,343
$59,324,779
$55,305,507
$51,261,697
$47,215,238
$43,185,074
$39,187,515
$35,236,519
$31,343,944
$27,519,779
$23,772,344
$20,108,486
$16,533,739
$13,052,479
$9,668,059
$6,382,934
$3,198,768
$116,536
-$2,863,389 Break Ahead Year
-$5,741,156
-$8,517,365
-$11,193,002
-$13,769,384
-$16,248,107

Less Less
Annual ATC Estimated Savings From 850% 2005
Revenue Production Savings Reducing Planning Annual Discount Discounted Cumulative
Requirement  Based on 648GWH  Reserve Margin to 15% Net Cost Factor  Value
$266,189 $0 $0 $266,189  0.9217  $245,335
$3,178,009 $0 $0  $3,178,009  0.8495 $2,699,577
$2,994,116 $0 $0  $2,994,116  0.7829  $2,344,117
$2,432,274 $0 $0  $2,432274  0.7216  $1,755,067
$989,163 $0 $0 $989,163  0.6650  $657,838
$12,146,890 $0 $0 $12,146,890  0.6129  $7,445377
$34,856,377 $0 $0 $34,856,377  0.5649 $19,691,286
$57,861,220 $11,654,285 $30,798,698  $15,408,237  0.5207  $8,022,598
$66,614,954 $12,003,913 $31,722,659  $22,888,382  0.4799 $10,983,669
$63,795,315 $12,364,031 $32,674,339  $18,756,945  0.4423  $8,295,923
$61,166,795 $12,734,952 $33,654,569  $14,777,274  0.4076  $6,023,754
$58,710,282 $13,117,000 $34,664,206  $10,929,075  0.3757  $4,106,072
$63,065,354 $13,510,510 $35,704,133  $13,850,711  0.3463  $4,796,070
$60,874,284 $13,915,825 $36,775,257  $10,183,202  0.3191  $3,249,885
$58,718,252 $14,333,300 $37,878,514  $6,506,437  0.2941  $1,913,803
$56,561,158 $14,763,299 $39,014,870  $2,782,989  0.2711  $754,459
$54,404,064 $15,206,198 $40,185,316 -$987,450  0.2499  -$246,723
$52,246,970 $15,662,384 $41,390,875  -$4,806,289  0.2303 -$1,106,814
$50,089,877 $16,132,256 $42,632,602 -$8,674,981  0.2122 -$1,841,211
$47,932,783 $16,616,223 $43911,580 -$12,595,020  0.1956 -$2,463,792
$45,775,689 $17,114,710 $45,228,927 -$16,567,948  0.1803 -$2,987,062
$43,618,596 $17,628,151 $46,585,795 -$20,595,351  0.1662 -$3,422,275
$41,774,724 $18,156,996 $47,983,369 -$24,365,640  0.1531 -$3,731,589
$40,558,360 $18,701,706 $49,422,870 -$27,566,215  0.1412 -$3,891,020
$39,655,219 $19,262,757 $50,905,556 -$30,513,094  0.1301 -$3,969,564
$38,752,077 $19,840,640 $52,432,723 -$33521,285  0.1199 -$4,019,273
$37,848,935 $20,435,859 $54,005,704 -$36,592,628  0.1105 -$4,043,809
$36,945,794 $21,048,935 $55,625,875 -$39,729,016  0.1019 -$4,046,459
$36,042,652 $21,680,403 $57,294,652 -$42,932,402  0.0939 -$4,030,165
$35,139,511 $22,330,815 $59,013,491 -$46,204,795  0.0865 -$3,997,559
$34,236,369 $23,000,739 $60,783,896 -$49,548,266  0.0797 -$3,950,996
$33,333,227 $23,690,761 $62,607,413 -$52,964,947  0.0735 -$3,892,574
$32,430,086 $24,401,484 $64,485,635 -$56,457,034  0.0677 -$3,824,166
$31,526,944 $25,133,529 $66,420,204 -$60,026,789  0.0624 -$3,747,434
$30,623,802 $25,887,535 $68,412,810 -$63,676,542  0.0575 -$3,663,858
$29,720,661 $26,664,161 $70,465,195 -$67,408,694  0.0530 -$3,574,747
$28,817,519 $27,464,085 $72,579,151 -$71,225,717  0.0489 -$3,481,260
$27,914,378 $28,288,008 $74,756,525 -$75,130,155  0.0450 -$3,384,420
$27,011,236 $29,136,648 $76,999,221 -$79,124,633  0.0415 -$3,285,125
$26,108,094 $30,010,748 $79,309,197 -$83,211,851  0.0383 -$3,184,166
$25,204,953 $30,911,070 $81,688,473 -$87,394,591  0.0353 -$3,082,232
$24,301,811 $31,838,402 $84,139,128 -$91,675,719  0.0325 -$2,979,925
$23,398,670 $32,793,554 $86,663,301 -$96,058,186  0.0300 -$2,877,767
$22,495,528 $33,777,361 $89,263,200 -$100,545,033  0.0276 -$2,776,209
$21,592,386 $34,790,682 $91,941,096 -$105,139,392  0.0254 -$2,675,637
$20,689,245 $35,834,402 $94,699,329 -$109,844,487  0.0235 -$2,576,382
$19,786,103 $36,909,434 $97,540,309 -$114,663,640  0.0216 -$2,478,723
$13,649,769 $38,016,717 $100,466,518 -$124,833,467  0.0199 -$2,487,159

-$18,735,267
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TABLE SM-2

Ratepayer Cost-Benefit Analysis for Salem-North Madison Line
Quadrupuling ATC's Estimated GWH Imports and Keeping Planning Reserve Margin at 18%

2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053

Appendix C

Present Value
Net Cost

$245,335
$2,944,912
$5,289,030
$7,044,096
$7,701,934
$15,147,311
$34,838,597
$40,693,046
$49,618,473
$55,960,488
$60,129,381
$62,474,616
$65,599,108
$67,262,150
$67,669,549
$66,993,965 First Savings
$65,389,691
$62,994,141
$59,929,522
$56,304,337
$52,214,756
$47,745,849
$43,020,683
$38,186,452
$33,321,490
$28,452,208
$23,601,477
$18,789,000
$14,031,648
$9,343,764
$4,737,436
$222,749
-$4,191,993 Break Ahead Year
-$8,500,067
-$12,696,145
-$16,776,133
-$20,737,023
-$24,576,760
-$28,294,121
-$31,888,612
-$35,360,370
-$38,710,075
-$41,938,878
-$45,048,328
-$48,040,314
-$50,917,008
-$53,680,821

Less Less
Annual ATC Estimated Savings From 850% 2005
Revenue Production Savings Reducing Planning Annual Discount Discounted Cumulative
Requirement  Quadrupuled Reserve Margin to 15% Net Cost Factor  Value
$266,189 $0 $0 $266,180 09217  $245,335
$3,178,009 $0 $0  $3,178,009 08495 $2,699,577
$2,994,116 $0 $0  $2,994,116  0.7829  $2,344,117
$2,432,274 $0 $0  $2432274 07216  $1,755,067
$989,163 $0 $0 $989,163  0.6650  $657,838
$12,146,890 $0 $0 $12,146,890  0.6129  $7,445,377
$34,856,377 $0 $0 $34,856,377  0.5649 $19,691,286
$57,861,220 $46,617,139 $0 $11244081 05207 $5,854,449
$66,614,954 $48,015,653 $0 $18,599,301  0.4799  $8,925,427
$63,795,315 $49,456,123 $0 $14,339,192 04423  $6,342,016
$61,166,795 $50,939,806 $0 $10,226,989  0.4076  $4,168,892
$58,710,282 $52,468,001 $0  $6,242,281 03757  $2,345,235
$63,065,354 $54,042,041 $0  $9,023,313  0.3463  $3,124,492
$60,874,284 $55,663,302 $0  $5210,982 03191  $1,663,042
$58,718,252 $57,333,201 $0  $1,385051  0.2941  $407,399
$56,561,158 $59,053,197 $0 -$2492,039 02711  -$675,583
$54,404,064 $60,824,793 $0  -$6,420,729  0.2499 -$1,604,275
$52,246,970 $62,649,537 $0 -$10,402,566  0.2303 -$2,395,550
$50,089,877 $64,529,023 $0 -$14,439,146  0.2122 -$3,064,619
$47,932,783 $66,464,893 $0 -$18,532,110  0.1956 -$3,625,185
$45,775,689 $68,458,840 $0 -$22,683,151  0.1803 -$4,089,582
$43,618,596 $70,512,605 $0 -$26,894,010  0.1662 -$4,468,907
$41,774,724 $72,627,984 $0 -$30,853,259  0.1531 -$4,725,166
$40,558,360 $74,806,823 $0 -$34,248,463  0.1412 -$4,834,231
$39,655,219 $77,051,028 $0 -$37,395,809  0.1301 -$4,864,962
$38,752,077 $79,362,559 $0 -$40,610,482  0.1199 -$4,869,282
$37,848,935 $81,743,435 $0 -$43,894,500  0.1105 -$4,850,731
$36,945,794 $84,195,738 $0 -$47,249,945  0.1019 -$4,812,477
$36,042,652 $86,721,611 $0 -$50,678,958  0.0939 -$4,757,352
$35,139,511 $89,323,259 $0 -$54,183,748  0.0865 -$4,687,884
$34,236,369 $92,002,957 $0 -$57,766,588  0.0797 -$4,606,328
$33,333,227 $94,763,045 $0 -$61,429,818  0.0735 -$4,514,687
$32,430,086 $97,605,937 $0 -$65,175851  0.0677 -$4,414,742
$31,526,944 $100,534,115 $0 -$69,007,171  0.0624 -$4,308,074
$30,623,802 $103,550,138 $0 -$72,926,336  0.0575 -$4,196,078
$29,720,661 $106,656,642 $0 -$76,935982  0.0530 -$4,079,988
$28,817,519 $109,856,342 $0 -$81,038,822  0.0489 -$3,960,890
$27,914,378 $113,152,032 $0 -$85,237,654  0.0450 -$3,839,737
$27,011,236 $116,546,593 $0 -$89,535,357  0.0415 -$3,717,361
$26,108,094 $120,042,991 $0 -$93,934,896  0.0383 -$3,594,491
$25,204,953 $123,644,280 $0 -$98,439,328  0.0353 -$3,471,757
$24,301,811 $127,353,609 $0 -$103,051,798  0.0325 -$3,349,705
$23,398,670 $131,174,217 $0 -$107,775548  0.0300 -$3,228,803
$22,495,528 $135,109,444 $0 -$112,613916  0.0276 -$3,109,450
$21,592,386 $139,162,727 $0 -$117,570,341  0.0254 -$2,991,986
$20,689,245 $143,337,609 $0 -$122,648,364  0.0235 -$2,876,695
$19,786,103 $147,637,737 $0 -$127,851,634  0.0216 -$2,763,813
$13,649,769 $152,066,869 $0 -$138,417,100  0.0199 -$2,757,797

-$56,438,618
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TABLE SM-3
Ratepayer Cost-Benefit Analysis for Salem-North Madison Line
Quadrupuling ATC's Estimated Production Cost Savings and Reducing Planning Reserve Margin to 15% from 18%
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Less Less

Annual ATC Estimated Savings From 8.50% 2005 Present Value

Revenue Production Savings Reducing Planning Annual Discount Discounted Cumulative

Requirement  Quadrupuled Reserve Margin to 15% Net Cost Factor  Value Net Cost
2006 $266,189 $0 $0 $266,189  0.9217 $245,335 $245,335
2007 $3,178,009 $0 $0  $3,178,009  0.8495 $2,699,577 $2,944,912
2008 $2,994,116 $0 $0  $2,994,116  0.7829  $2,344,117 $5,289,030
2009 $2,432,274 $0 $0  $2432,274  0.7216  $1,755,067 $7,044,096
2010 $989,163 $0 $0 $989,163  0.6650 $657,838 $7,701,934
2011 $12,146,890 $0 $0 $12,146,890 0.6129  $7,445,377 $15,147,311
2012 $34,856,377 $0 $0 $34,856,377  0.5649 $19,691,286 $34,838,597
2013 $57,861,220 $46,617,139 $30,798,698 -$19,554,618  0.5207 -$10,181,492 $24,657,105 First Savings
2014 $66,614,954 $48,015,653 $31,722,659 -$13,123,358  0.4799 -$6,297,633 $18,359,472
2015  $63,795,315 $49,456,123 $32,674,339 -$18,335,147  0.4423 -$8,109,368 $10,250,104
2016  $61,166,795 $50,939,806 $33,654,569 -$23,427,581  0.4076 -$9,549,933 $700,171
2017  $58,710,282 $52,468,001 $34,664,206 -$28,421,925  0.3757 -$10,678,165 -$9,977,994 Break Ahead Year
2018  $63,065,354 $54,042,041 $35,704,133 -$26,680,819  0.3463 -$9,238,736 -$19,216,731
2019  $60,874,284 $55,663,302 $36,775,257 -$31,564,275  0.3191 -$10,073,479 -$29,290,209
2020  $58,718,252 $57,333,201 $37,878,514 -$36,493,464  0.2941 -$10,734,183 -$40,024,393
2021 $56,561,158 $59,053,197 $39,014,870 -$41,506,909  0.2711 -$11,252,385 -$51,276,778
2022 $54,404,064 $60,824,793 $40,185,316 -$46,606,045  0.2499 -$11,644,925 -$62,921,703
2023 $52,246,970 $62,649,537 $41,390,875 -$51,793,442  0.2303 -$11,927,227 -$74,848,930
2024 $50,089,877 $64,529,023 $42,632,602 -$57,071,748  0.2122 -$12,113,124 -$86,962,053
2025  $47,932,783 $66,464,893 $43,911,580 -$62,443,690  0.1956 -$12,215,009 -$99,177,062
2026 $45,775,689 $68,458,840 $45,228,927 -$67,912,078  0.1803 -$12,243,977  -$111,421,040
2027  $43,618,596 $70,512,605 $46,585,795 -$73,479,805  0.1662 -$12,209,946  -$123,630,986
2028 $41,774,724 $72,627,984 $47,983,369 -$78,836,628  0.1531 -$12,073,802  -$135,704,788
2029  $40,558,360 $74,806,823 $49,422,870 -$83,671,333  0.1412 -$11,810,355  -$147,515,144
2030  $39,655,219 $77,051,028 $50,905,556  -$88,301,365  0.1301 -$11,487,459  -$159,002,603
2031  $38,752,077 $79,362,559 $52,432,723 -$93,043,204  0.1199 -$11,156,076  -$170,158,679
2032 $37,848,935 $81,743,435 $54,005,704 -$97,900,204  0.1105 -$10,818,839  -$180,977,518
2033 $36,945,794 $84,195,738 $55,625,875 -$102,875,820  0.1019 -$10,478,054  -$191,455572
2034 $36,042,652 $86,721,611 $57,294,652 -$107,973,610  0.0939 -$10,135,734  -$201,591,306
2035  $35,139,511 $89,323,259 $59,013,491 -$113,197,240  0.0865 -$9,793,630  -$211,384,936
2036 $34,236,369 $92,002,957 $60,783,896 -$118,550,484  0.0797 -$9,453,257  -$220,838,193
2037 $33,333,227 $94,763,045 $62,607,413 -$124,037,231  0.0735 -$9,115919  -$229,954,111
2038 $32,430,086 $97,605,937 $64,485,635 -$129,661,486  0.0677 -$8,782,732  -$238,736,844
2039 $31,526,944 $100,534,115 $66,420,204 -$135,427,375  0.0624 -$8,454,645  -$247,191,488
2040  $30,623,802 $103,550,138 $68,412,810 -$141,339,146  0.0575 -$8,132,454  -$255,323,943
2041 $29,720,661 $106,656,642 $70,465,195 -$147,401,176  0.0530 -$7,816,825  -$263,140,767
2042 $28,817,519 $109,856,342 $72,579,151 -$153,617,973  0.0489 -$7,508,302  -$270,649,069
2043 $27,914,378 $113,152,032 $74,756,525 -$159,994,179  0.0450 -$7,207,325  -$277,856,394
2044 $27,011,236 $116,546,593 $76,999,221 -$166,534,578  0.0415 -$6,914,243  -$284,770,637
2045  $26,108,094 $120,042,991 $79,309,197 -$173,244,094  0.0383 -$6,629,319  -$291,399,956
2046 $25,204,953 $123,644,280 $81,688,473 -$180,127,801  0.0353 -$6,352,746  -$297,752,702
2047 $24,301,811 $127,353,609 $84,139,128 -$187,190,925  0.0325 -$6,084,653  -$303,837,355
2048 $23,398,670 $131,174,217 $86,663,301 -$194,438,849  0.0300 -$5,825,112  -$309,662,467
2049 $22,495,528 $135,109,444 $89,263,200 -$201,877,116  0.0276 -$5,574,149  -$315,236,616
2050  $21,592,386 $139,162,727 $91,941,096 -$209,511,437  0.0254 -$5,331,747  -$320,568,363
2051  $20,689,245 $143,337,609 $94,699,329 -$217,347,693  0.0235 -$5,097,850  -$325,666,213
2052 $19,786,103 $147,637,737 $97,540,309 -$225,391,943  0.0216 -$4,872,375  -$330,538,588
2053  $13,649,769 $152,066,869 $100,466,518 -$238,883,619  0.0199 -$4,759,474  -$335,298,062
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TABLE BM-0
Ratepayer Cost-Benefit Analysis for Byron-North Madison Line
ATC's 802 GWH Imports Per ATC Report

Appendix C

Present Value
Net Cost

$0
$2,699,577
$5,043,694
$6,798,761
$7,154,525
$10,820,664
$20,262,691
$27,494,230
$35,879,784
$42,838,467
$48,573,959
$53,260,793
$58,131,438
$62,142,705
$65,400,078
$67,993,014
$70,001,911
$71,498,840
$72,548,341
$73,208,154
$73,529,878
$73,559,574
$73,360,873 First Savings
$73,008,471
$72,544,392
$71,985,970
$71,348,629
$70,646,066
$69,890,421
$69,092,436
$68,261,589
$67,406,225
$66,533,668
$65,650,329
$64,761,796
$63,872,923
$62,987,902
$62,110,342
$61,243,322
$60,389,453
$59,550,932
$58,729,582
$57,926,899
$57,144,087
$56,382,094
$55,641,641
$54,923,249

Less Less

Annual ATC Estimated Savings From 8.50% 2005

Revenue Production Savings Reducing Planning Annual Discount Discounted Cumulative

Requirement  Based on 802GWH  Reserve Margin to 15% Net Cost Factor  Value
2006 $0 $0 $0 $0 09217 $0
2007 $3,178,009 $0 $0  $3178,009 0.8495 $2,699,577
2008 $2,994,116 $0 $0  $2994,116 07829 $2,344,117
2009 $2,432,274 $0 $0  $2,432,274 07216  $1,755,067
2010 $534,947 $0 $0 $534,947 06650  $355,764
2011 $5,981,188 $0 $0  $5981,188  0.6129 $3,666,140
2012 $16,713,730 $0 $0 $16,713,730  0.5649  $9,442,027
2013 $27,316,688 $13,427,763 $0 $13,888,925 05207 $7,231,539
2014 $31,304,879 $13,830,596 $0 $17,474,283  0.4799  $8,385,553
2015 $29,978,981 $14,245,514 $0 $15733,467  0.4423  $6,958,683
2016 $28,743,001 $14,672,879 $0 $14,070,122  0.4076  $5,735,493
2017 $27,587,947 $15,113,065 $0 $12,474,881 03757  $4,686,834
2018 $29,632,537 $15,566,457 $0 $14,066,080  0.3463  $4,870,645
2019 $28,602,369 $16,033,451 $0 $12,568918  0.3191  $4,011,267
2020 $27,588,686 $16,514,455 $0 $11,074231 02941  $3,257,373
2021 $26,574,503 $17,009,888 $0  $9,564,615 02711  $2,592,935
2022 $25,560,320 $17,520,185 $0  $8,040,135  0.2499  $2,008,898
2023 $24,546,137 $18,045,790 $0  $6,500,347  0.2303  $1,496,929
2024 $23,531,954 $18,587,164 $0  $4944790 02122  $1,049,501
2025  $22,517,771 $19,144,779 $0  $3372,992 01956  $659,813
2026 $21,503,588 $19,719,122 $0  $1,784466 01803  $321,724
2027 $20,489,405 $20,310,696 $0 $178,709  0.1662 $29,696
2028 $19,622,588 $20,920,017 $0 -$1,297,429  0.1531  -$198,701
2029 $19,051,000 $21,547,618 $0  -$2,496,617  0.1412  -$352,402
2030  $18,626,778 $22,194,046 $0 -$3567,268  0.1301  -$464,079
2031 $18,202,556 $22,859,867 $0 -$4,657,311 01199  -$558,421
2032 $17,778,334 $23,545,663 $0 -$5,767,329  0.1105  -$637,341
2033 $17,354,112 $24,252,033 $0 -$6,897,921  0.1019  -$702,563
2034 $16,929,890 $24,979,594 $0  -$8,049,704  0.0939  -$755,644
2035  $16,505,668 $25,728,982 $0 -$9,223314  0.0865  -$797,985
2036 $16,081,446 $26,500,852 $0 -$10,419,406  0.0797  -$830,847
2037 $15,657,224 $27,295,877 $0 -$11,638,653 0.0735  -$855,364
2038 $15,233,002 $28,114,754 $0 -$12,881,752  0.0677  -$872,557
2039 $14,808,780 $28,958,196 $0 -$14,149416  0.0624  -$883,339
2040  $14,384,558 $29,826,942 $0 -$15442,384  0.0575  -$888,533
2041 $13,960,336 $30,721,750 $0 -$16,761,415 0.0530  -$888,874
2042 $13,536,114 $31,643,403 $0 -$18,107,289  0.0489  -$885,020
2043 $13,111,892 $32,592,705 $0 -$19,480,813  0.0450  -$877,560
2044 $12,687,670 $33,570,486 $0 -$20,882,816  0.0415  -$867,020
2045  $12,263,447 $34,577,601 $0 -$22,314,153  0.0383  -$853,868
2046 $11,839,225 $35,614,929 $0 -$23,775,703  0.0353  -$838,521
2047 $11,415,003 $36,683,376 $0 -$25268,373  0.0325  -$821,350
2048 $10,990,781 $37,783,878 $0 -$26,793,096  0.0300  -$802,683
2049 $10,566,559 $38,917,394 $0 -$28,350,835  0.0276  -$782.812
2050  $10,142,337 $40,084,916 $0 -$29,942,579  0.0254  -$761,993
2051 $9,718,115 $41,287,463 $0 -$31,569,348  0.0235  -$740,453
2052 $9,293,893 $42,526,087 $0 -$33232,194 0.0216  -$718,392
2053 $6,411,545 $43,801,870 $0 -$37,390,325  0.0199  -$744,958

$54,178,291
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TABLE BM-1

Ratepayer Cost-Benefit Analysis for Byron-North Madison Line
ATC's 802 GWH Imports and Reducing Planning Reserve Margin to 15% from 18%

2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053

Annual
Revenue

Requirement

$0
$3,178,009
$2,994,116
$2,432,274
$534,947
$5,981,188
$16,713,730
$27,316,688
$31,304,879
$29,978,981
$28,743,001
$27,587,947
$29,632,537
$28,602,369
$27,588,686
$26,574,503
$25,560,320
$24,546,137
$23,531,954
$22,517,771
$21,503,588
$20,489,405
$19,622,588
$19,051,000
$18,626,778
$18,202,556
$17,778,334
$17,354,112
$16,929,890
$16,505,668
$16,081,446
$15,657,224
$15,233,002
$14,808,780
$14,384,558
$13,960,336
$13,536,114
$13,111,892
$12,687,670
$12,263,447
$11,839,225
$11,415,003
$10,990,781
$10,566,559
$10,142,337
$9,718,115
$9,293,893
$6,411,545

Less
ATC Estimated

Production Savings Reducing Planning
Based on 802GWH  Reserve Margin to 15%

$0

$0

$0

$0

$0

$0

$0
$13,427,763
$13,830,596
$14,245,514
$14,672,879
$15,113,065
$15,566,457
$16,033,451
$16,514,455
$17,009,888
$17,520,185
$18,045,790
$18,587,164
$19,144,779
$19,719,122
$20,310,696
$20,920,017
$21,547,618
$22,194,046
$22,859,867
$23,545,663
$24,252,033
$24,979,594
$25,728,982
$26,500,852
$27,295,877
$28,114,754
$28,958,196
$29,826,942
$30,721,750
$31,643,403
$32,592,705
$33,570,486
$34,577,601
$35,614,929
$36,683,376
$37,783,878
$38,917,39%4
$40,084,916
$41,287,463
$42,526,087
$43,801,870

Appendix C

Present Value

Net Cost

$0
$2,699,577
$5,043,694
$6,798,761
$7,154,525
$10,820,664
$20,262,691
$11,458,289 First Savings
$4,620,783
-$2,871,918 Break Ahead Year
-$10,855,250
-$19,191,817
-$26,684,400
-$34,409,654
-$42,293,863
-$50,277,730
-$58,309,482
-$66,344,230
-$74,343,234
-$82,273,246
-$90,105,918
-$97,817,261

-$105,364,598
-$112,693,125
-$119,779,701
-$126,624,916
-$133,230,365
-$139,598,506
-$145,732,533
-$151,636,264
-$157,314,040
-$162,770,636
-$168,011,182
-$173,041,093
-$177,866,002
-$182,491,712
-$186,924,143
-$191,169,293
-$195,233,194
-$199,121,890
-$202,841,400
-$206,397,698
-$209,796,690
-$213,044,202
-$216,145,956
-$219,107,564
-$221,934,518
-$224,681,153

Savings From 850% 2005
Annual Discount Discounted Cumulative
Net Cost Factor  Value

$0 $0  0.9217 $0

$0  $3,178,009  0.8495 $2,699,577

$0  $2,994,116  0.7829  $2,344,117

$0  $2,432274 07216  $1,755,067

$0 $534,947  0.6650 $355,764

$0  $5,981,188  0.6129  $3,666,140

$0 $16,713,730 05649  $9,442,027
$30,798,698 -$16,909,773  0.5207 -$8,804,402
$31,722,659 -$14,248,376  0.4799 -$6,837,506
$32,674,339 -$16,940,872  0.4423 -$7,492,701
$33,654,569 -$19,584,448  0.4076 -$7,983,332
$34,664,206 -$22,189,325  0.3757 -$8,336,567
$35,704,133 -$21,638,053  0.3463 -$7,492,583
$36,775,257 -$24,206,339  0.3191 -$7,725,254
$37,878,514 -$26,804,283  0.2941 -$7,884,209
$39,014,870 -$29,450,255  0.2711 -$7,983,866
$40,185,316 -$32,145,181  0.2499 -$8,031,753
$41,390,875 -$34,890,529  0.2303 -$8,034,748
$42,632,602 -$37,687,812  0.2122 -$7,999,004
$43,911,580 -$40,538,588  0.1956 -$7,930,012
$45,228927 -$43,444,461  0.1803 -$7,832,672
$46,585,795 -$46,407,086  0.1662 -$7,711,344
$47,983,369 -$49,280,798  0.1531 -$7,547,337
$49,422,870 -$51,919,487  0.1412 -$7,328,527
$50,905,556 -$54,472,824  0.1301 -$7,086,576
$52,432,723 -$57,090,034  0.1199 -$6,845,215
$54,005,704 -$59,773,033  0.1105 -$6,605,449
$55,625,875 -$62,523,797  0.1019 -$6,368,141
$57,294,652 -$65,344,356  0.0939 -$6,134,027
$59,013,491 -$68,236,805  0.0865 -$5,903,731
$60,783,896 -$71,203,302  0.0797 -$5,677,776
$62,607,413 -$74,246,066  0.0735 -$5,456,596
$64,485,635 -$77,367,387  0.0677 -$5,240,546
$66,420,204 -$80,569,621  0.0624 -$5,029,910
$68,412,810 -$83,855,195  0.0575 -$4,824,909
$70,465,195 -$87,226,609  0.0530 -$4,625,710
$72,579,151 -$90,686,440  0.0489 -$4,432,432
$74,756,525 -$94,237,338  0.0450 -$4,245,149
$76,999,221 -$97,882,037  0.0415 -$4,063,902
$79,309,197 -$101,623,351  0.0383 -$3,888,696
$81,688,473 -$105,464,177  0.0353 -$3,719,510
$84,139,128 -$109,407,501  0.0325 -$3,556,298
$86,663,301 -$113,456,398  0.0300 -$3,398,993
$89,263,200 -$117,614,035  0.0276 -$3,247,511
$91,941,096 -$121,883,675  0.0254 -$3,101,754
$94,699,329 -$126,268,678  0.0235 -$2,961,609
$97,540,309 -$130,772,503  0.0216 -$2,826,954
$100,466,518 -$137,856,843  0.0199 -$2,746,635
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Appendix C

TABLE BM-2

Ratepayer Cost-Benefit Analysis for Byron-North Madison Line
Quadrupuling ATC's Estimated GWH Imports and Keeping Planning Reserve Margin at 18%
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Less

Annual ATC Estimated 8.50% 2005 Present Value

Revenue Production Savings Reducing Planning Annual Discount Discounted Cumulative

Requirement  Quadrupuled Reserve Margin to 15% Net Cost Factor  Value Net Cost
2006 $0 $0 $0 $0  0.9217 $0 $0
2007 $3,178,009 $0 $0  $3,178,009  0.8495 $2,699,577 $2,699,577
2008 $2,994,116 $0 $0  $2,994,116  0.7829  $2,344,117 $5,043,694
2009 $2,432,274 $0 $0  $2,432,274  0.7216  $1,755,067 $6,798,761
2010 $534,947 $0 $0 $534,947  0.6650 $355,764 $7,154,525
2011 $5,981,188 $0 $0  $5,981,188  0.6129  $3,666,140 $10,820,664
2012 $16,713,730 $0 $0 $16,713,730  0.5649  $9,442,027 $20,262,691
2013 $27,316,688 $53,711,051 $0 -$26,394,363  0.5207 -$13,742,739 $6,519,953 First Savings
2014 $31,304,879 $55,322,383 $0 -$24,017,504  0.4799 -$11,525,512 -$5,005,559 Break Ahead Year
2015 $29,978,981 $56,982,054 $0 -$27,003,074  0.4423 -$11,943,066 -$16,948,625
2016 $28,743,001 $58,691,516 $0 -$29,948,515  0.4076 -$12,208,103 -$29,156,728
2017 $27,587,947 $60,452,262 $0 -$32,864,315  0.3757 -$12,347,178 -$41,503,906
2018 $29,632,537 $62,265,829 $0 -$32,633,292  0.3463 -$11,299,892 -$52,803,798
2019  $28,602,369 $64,133,804 $0 -$35531,435  0.3191 -$11,339,566 -$64,143,364
2020  $27,588,686 $66,057,818 $0 -$38,469,133  0.2941 -$11,315,307 -$75,458,670
2021  $26,574,503 $68,039,553 $0 -$41,465,050  0.2711 -$11,241,037 -$86,699,708
2022 $25,560,320 $70,080,740 $0 -$44,520,420  0.2499 -$11,123814 -$97,823,521
2023 $24,546,137 $72,183,162 $0 -$47,637,025  0.2303 -$10,970,069  -$108,793,590
2024  $23,531,954 $74,348,657 $0 -$50,816,703  0.2122 -$10,785,529  -$119,579,119
2025  $22,517,771 $76,579,116 $0 -$54,061,345  0.1956 -$10,575,285  -$130,154,404
2026 $21,503,588 $78,876,490 $0 -$57,372,901  0.1803 -$10,343,852  -$140,498,256
2027  $20,489,405 $81,242,785 $0 -$60,753,379  0.1662 -$10,095230  -$150,593,486
2028  $19,622,588 $83,680,068 $0 -$64,057,480  0.1531 -$9,810,381  -$160,403,867
2029  $19,051,000 $86,190,470 $0 -$67,139,470  0.1412 -$9,476,854  -$169,880,721
2030  $18,626,778 $88,776,184 $0 -$70,149,406  0.1301 -$9,126,002  -$179,006,722
2031  $18,202,556 $91,439,470 $0 -$73,236,913  0.1199 -$8,781,260  -$187,787,982
2032 $17,778,334 $94,182,654 $0 -$76,404,320  0.1105 -$8,443,354  -$196,231,336
2033 $17,354,112 $97,008,133 $0 -$79,654,021  0.1019 -$8,112,880  -$204,344,216
2034 $16,929,890 $99,918,377 $0 -$82,988,487  0.0939 -$7,790,323  -$212,134,538
2035  $16,505,668 $102,915,929 $0 -$86,410,261  0.0865 -$7,476,067  -$219,610,605
2036 $16,081,446 $106,003,407 $0 -$89,921,961  0.0797 -$7,170,408  -$226,781,013
2037  $15,657,224 $109,183,509 $0 -$93,526,285  0.0735 -$6,873,565  -$233,654,579
2038 $15,233,002 $112,459,014 $0 -$97,226,012  0.0677 -$6,585,687  -$240,240,266
2039 $14,808,780 $115,832,785 $0 -$101,024,005 0.0624 -$6,306,864  -$246,547,130
2040  $14,384,558 $119,307,768 $0 -$104,923,210  0.0575 -$6,037,133  -$252,584,263
2041 $13,960,336 $122,887,001 $0 -$108,926,665  0.0530 -$5,776,485  -$258,360,748
2042 $13,536,114 $126,573,611 $0 -$113,037,497  0.0489 -$5524,872  -$263,885,620
2043 $13,111,892 $130,370,819 $0 -$117,258,928  0.0450 -$5,282,212  -$269,167,832
2044 $12,687,670 $134,281,944 $0 -$121,594,275  0.0415 -$5,048,395  -$274,216,228
2045  $12,263,447 $138,310,402 $0 -$126,046,955  0.0383 -$4,823,284  -$279,039,511
2046 $11,839,225 $142,459,714 $0 -$130,620,489  0.0353 -$4,606,722  -$283,646,234
2047 $11,415,003 $146,733,506 $0 -$135318,503  0.0325 -$4,398,536  -$288,044,770
2048 $10,990,781 $151,135,511 $0 -$140,144,730  0.0300 -$4,198,537  -$292,243,308
2049 $10,566,559 $155,669,576 $0 -$145103,017  0.0276 -$4,006,526  -$296,249,834
2050  $10,142,337 $160,339,664 $0 -$150,197,327  0.0254 -$3,822,293  -$300,072,127
2051 $9,718,115 $165,149,854 $0 -$155,431,739  0.0235 -$3,645,623  -$303,717,750
2052 $9,293,893 $170,104,349 $0 -$160,810,456  0.0216 -$3,476,295  -$307,194,044
2053 $6,411,545 $175,207,480 $0 -$168,795,935  0.0199 -$3,363,059  -$310,557,104
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Appendix C

TABLE BM-3
Ratepayer Cost-Benefit Analysis for Byron-North Madison Line
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Quadrupuling ATC's Estimated Production Cost Savings and Reducing Planning Reserve Margin to 15% from 18%

Less Less

Annual ATC Estimated Savings From 850% 2005 Present Value

Revenue Production Savings Reducing Planning Annual Discount Discounted Cumulative

Reguirement  Quadrupuled Reserve Margin to 15%  Net Cost Factor  Value Net Cost
2006 $0 $0 $0 $0 09217 $0 $0
2007 $3,178,009 $0 $0  $3178,009  0.8495 $2,699,577 $2,699,577
2008 $2,994,116 $0 $0  $2994,116  0.7829  $2,344,117 $5,043,694
2009 $2,432,274 $0 $0  $2432,274  0.7216  $1,755,067 $6,798,761
2010 $534,947 $0 $0 $534,947  0.6650  $355,764 $7,154,525
2011 $5,981,188 $0 $0  $5981,188  0.6129  $3,666,140 $10,820,664
2012 $16,713,730 $0 $0 $16,713,730  0.5649  $9,442,027 $20,262,691
2013 $27,316,688 $53,711,051 $30,798,698 -$57,193,062  0.5207 -$29,778,680 -$9,515,989 First Savings &
2014 $31,304,879 $55,322,383 $31,722,659 -$55,740,163  0.4799 -$26,748,572  -$36,264,560 Break Ahead Year
2015  $29,978,981 $56,982,054 $32,674,339 -$59,677,413  0.4423 -$26,394,449  -$62,659,010
2016 $28,743,001 $58,691,516 $33,654,569 -$63,603,085  0.4076 -$25,926,928  -$88,585,937
2017 $27,587,947 $60,452,262 $34,664,206 -$67,528,522  0.3757 -$25,370,579  -$113,956,517
2018 $29,632,537 $62,265,829 $35,704,133 -$68,337,425  0.3463 -$23,663,120  -$137,619,637
2019 $28,602,369 $64,133,804 $36,775,257 -$72,306,692  0.3191 -$23,076,086  -$160,695,724
2020  $27,588,686 $66,057,818 $37,878,514 -$76,347,647  0.2941 -$22,456,889  -$183,152,612
2021  $26,574,503 $68,039,553 $39,014,870 -$80,479,920  0.2711 -$21,817,839  -$204,970,451
2022 $25,560,320 $70,080,740 $40,185,316 -$84,705,736  0.2499 -$21,164,464  -$226,134,915
2023 $24,546,137 $72,183,162 $41,390,875 -$89,027,900  0.2303 -$20,501,746  -$246,636,660
2024 $23,531,954 $74,348,657 $42,632,602 -$93,449,304  0.2122 -$19,834,034  -$266,470,694
2025  $22,517,771 $76,579,116 $43,911,580 -$97,972,925  0.1956 -$19,165110 -$285,635,804
2026 $21,503,588 $78,876,490 $45,228,927 -$102,601,829  0.1803 -$18,498,248  -$304,134,052
2027 $20,489,405 $81,242,785 $46,585,795 -$107,339,174  0.1662 -$17,836,269  -$321,970,321
2028 $19,622,588 $83,680,068 $47,983,369 -$112,040,849  0.1531 -$17,159,017  -$339,129,338
2029  $19,051,000 $86,190,470 $49,422,870 -$116,562,339  0.1412 -$16,452979  -$355,582,317
2030  $18,626,778 $88,776,184 $50,905,556 -$121,054,962  0.1301 -$15,748,498  -$371,330,815
2031 $18,202,556 $91,439,470 $52,432,723 -$125,669,636  0.1199 -$15,068,054  -$386,398,869
2032 $17,778,334 $94,182,654 $54,005,704 -$130,410,024  0.1105 -$14,411,462  -$400,810,331
2033 $17,354,112 $97,008,133 $55,625,875 -$135,279,897  0.1019 -$13,778,457  -$414,588,788
2034 $16,929,890 $99,918,377 $57,294,652 -$140,283,139  0.0939 -$13,168,705  -$427,757,493
2035  $16,505,668 $102,915,929 $59,013,491 -$145,423,752  0.0865 -$12,581,812  -$440,339,305
2036 $16,081,446 $106,003,407 $60,783,896 -$150,705,857  0.0797 -$12,017,337  -$452,356,642
2037 $15,657,224 $109,183,509 $62,607,413 -$156,133,698  0.0735 -$11,474,797  -$463,831,440
2038 $15,233,002 $112,459,014 $64,485,635 -$161,711,647  0.0677 -$10,953,677  -$474,785,117
2039 $14,808,780 $115,832,785 $66,420,204 -$167,444,209  0.0624 -$10,453,435  -$485,238,552
2040  $14,384,558 $119,307,768 $68,412,810 -$173,336,021  0.0575 -$9,973509  -$495,212,061
2041 $13,960,336 $122,887,001 $70,465,195 -$179,391,860  0.0530 -$9,513,321  -$504,725,382
2042 $13,536,114 $126,573,611 $72,579,151 -$185,616,648  0.0489 -$9,072,283  -$513,797,666
2043 $13,111,892 $130,370,819 $74,756,525 -$192,015,453  0.0450 -$8,649,801  -$522,447,467
2044 $12,687,670 $134,281,944 $76,999,221 -$198,593,495  0.0415 -$8,245277  -$530,692,744
2045  $12,263,447 $138,310,402 $79,309,197 -$205,356,152  0.0383 -$7,858,112  -$538,550,855
2046 $11,839,225 $142,459,714 $81,688,473 -$212,308,962  0.0353 -$7,487,711  -$546,038,566
2047 $11,415,003 $146,733,506 $84,139,128 -$219,457,630  0.0325 -$7,133,484  -$553,172,050
2048 $10,990,781 $151,135,511 $86,663,301 -$226,808,031  0.0300 -$6,794,847  -$559,966,897
2049 $10,566,559 $155,669,576 $89,263,200 -$234,366,218  0.0276 -$6,471,225  -$566,438,122
2050  $10,142,337 $160,339,664 $91,941,096 -$242,138,423  0.0254 -$6,162,054  -$572,600,176
2051 $9,718,115 $165,149,854 $94,699,329 -$250,131,068  0.0235 -$5,866,778  -$578,466,955
2052 $9,293,893 $170,104,349 $97,540,309 -$258,350,765  0.0216 -$5,584,857  -$584,051,812
2053 $6,411,545 $175,207,480 $100,466,518 -$269,262,453  0.0199 -$5,364,736  -$589,416,548
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TABLE PR-0
Ratepayer Cost-Benefit Analysis for Paddock-Rockdale Line
ATC's 606 GWH Imports Per ATC Report

Appendix C

Present Value
Net Cost

$0
$24,855
$1,729,451
$3,031,456
$3,633,485
$4,534,409
$7,984,552
$7,828,442
$8,362,474
$8,459,085
$8,194,159 First Savings
$7,632,047
$7,273,347
$6,681,645
$5,894,129
$4,941,732
$3,851,969
$2,649,215
$1,355,021
-$11,604 Break Ahead Year
-$1,433,927
-$2,897,266
-$4,379,578
-$5,854,121
-$7,307,283
-$8,735,340
-$10,135,180
-$11,504,240
-$12,840,439
-$14,142,128
-$15,408,035
-$16,637,223
-$17,829,046
-$18,983,118
-$20,099,276
-$21,177,550
-$22,218,139
-$23,221,389
-$24,187,767
-$25,117,846
-$26,012,287
-$26,871,825
-$27,697,254
-$28,489,417
-$29,249,196
-$29,977,500
-$30,675,259

Less Less

Annual ATC Estimated Savings From 850% 2005

Revenue Production Savings Reducing Planning Annual Discount Discounted Cumulative

Requirement  Based on 606GWH  Reserve Margin to 15% Net Cost Factor  Value
2006 $0 $0 $0 $0 09217 $0
2007 $29,260 $0 $0 $29,260  0.8495 $24,855
2008 $2,177,262 $0 $0  $2,177,262  0.7829  $1,704,596
2009 $1,804,394 $0 $0  $1,804,394 0.7216 $1,302,004
2010 $905,245 $0 $0 $905,245  0.6650  $602,029
2011 $1,469,830 $0 $0  $1,469,830 0.6129  $900,925
2012 $6,107,244 $0 $0  $6,107,244 05649  $3,450,143
2013 $11,101,104 $11,400,931 $0 -$299,826  0.5207  -$156,110
2014 $12,855,804 $11,742,959 $0  $1,112,845 04799  $534,032
2015  $12,313,683 $12,095,247 $0 $218,436  0.4423 $96,611
2016  $11,808,198 $12,458,105 $0 -$649,907 04076  -$264,926
2017 $11,335,683 $12,831,848 $0 -$1,496,165 0.3757  -$562,112
2018  $12,180,901 $13,216,803 $0 -$1,035902  0.3463  -$358,701
2019 $11,759,268 $13,613,308 $0 -$1,854,039 03191  -$591,701
2020  $11,344,352 $14,021,707 $0 -$2,677,355  0.2941  -$787,517
2021 $10,929,233 $14,442,358 $0 -$3513125 0.2711  -$952,397
2022 $10,514,113 $14,875,629 $0  -$4,361,516  0.2499 -$1,089,763
2023 $10,098,993 $15,321,898 $0 -$5222,904  0.2303 -$1,202,754
2024 $9,683,873 $15,781,554 $0 -$6,097,681  0.2122 -$1,294,195
2025 $9,268,754 $16,255,001 $0 -$6,986,247  0.1956 -$1,366,624
2026 $8,853,634 $16,742,651 $0 -$7,889,017  0.1803 -$1,422,324
2027 $8,438,514 $17,244,931 $0 -$8,806,416  0.1662 -$1,463,339
2028 $8,083,435 $17,762,279 $0 -$9,678,843  0.1531 -$1,482,312
2029 $7,848,640 $18,295,147 $0 -$10,446,506  0.1412 -$1,474,543
2030 $7,673,886 $18,844,001 $0 -$11,170,115  0.1301 -$1,453,163
2031 $7,499,132 $19,409,321 $0 -$11,910,189  0.1199 -$1,428,057
2032 $7,324,378 $19,991,601 $0 -$12,667,223  0.1105 -$1,399,840
2033 $7,149,624 $20,591,349 $0 -$13441,726  0.1019 -$1,369,060
2034 $6,974,869 $21,209,090 $0 -$14,234220  0.0939 -$1,336,199
2035 $6,800,115 $21,845,362 $0 -$15,045247  0.0865 -$1,301,689
2036 $6,625,361 $22,500,723 $0 -$15875,362  0.0797 -$1,265,907
2037 $6,450,607 $23,175,745 $0 -$16,725138  0.0735 -$1,229,187
2038 $6,275,852 $23,871,017 $0 -$17,595,165  0.0677 -$1,191,824
2039 $6,101,098 $24,587,148 $0 -$18,486,050  0.0624 -$1,154,072
2040 $5,926,344 $25,324,762 $0 -$19,398,418  0.0575 -$1,116,158
2041 $5,751,590 $26,084,505 $0 -$20,332,915  0.0530 -$1,078,274
2042 $5,576,835 $26,867,040 $0 -$21,290,205  0.0489 -$1,040,590
2043 $5,402,081 $27,673,051 $0 -$22,270,970  0.0450 -$1,003,250
2044 $5,227,327 $28,503,243 $0 -$23275916  0.0415  -$966,378
2045 $5,052,573 $29,358,340 $0 -$24,305,768  0.0383  -$930,079
2046 $4,877,818 $30,239,090 $0 -$25361,272  0.0353  -$894,441
2047 $4,703,064 $31,146,263 $0 -$26,443199  0.0325  -$859,538
2048 $4,528,310 $32,080,651 $0 -$27,552,341  0.0300  -$825,429
2049 $4,353,556 $33,043,070 $0 -$28,689,515  0.0276  -$792,163
2050 $4,178,801 $34,034,363 $0 -$29,855,561  0.0254  -$759,779
2051 $4,004,047 $35,055,393 $0 -$31,051,346  0.0235  -$728,304
2052 $3,829,293 $36,107,055 $0 -$32,277,762  0.0216  -$697,759
2053 $2,641,937 $37,190,267 $0 -$34548,330  0.0199  -$688,335

-$31,363,594
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TABLE PR-1

Ratepayer Cost-Benefit Analysis for Paddock-Rockdale Line
ATC's 606 GWH Imports and Reducing Planning Reserve Margin to 15% from 18%

2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053

Less
Annual ATC Estimated Savings From
Revenue Production Savings Reducing Planning Annual
Requirement  Based on 606GWH  Reserve Margin to 15% Net Cost
$0 $0 $0 $0
$29,260 $0 $0 $29,260
$2,177,262 $0 $0  $2,177,262
$1,804,394 $0 $0  $1,804,394
$905,245 $0 $0 $905,245
$1,469,830 $0 $0  $1,469,830
$6,107,244 $0 $0  $6,107,244
$11,101,104 $11,400,931 $30,798,698 -$31,098,525
$12,855,804 $11,742,959 $31,722,659 -$30,609,814
$12,313,683 $12,095,247 $32,674,339 -$32,455,903
$11,808,198 $12,458,105 $33,654,569 -$34,304,476
$11,335,683 $12,831,848 $34,664,206 -$36,160,371
$12,180,901 $13,216,803 $35,704,133  -$36,740,035
$11,759,268 $13,613,308 $36,775,257 -$38,629,296
$11,344,352 $14,021,707 $37,878,514  -$40,555,869
$10,929,233 $14,442,358 $39,014,870 -$42,527,995
$10,514,113 $14,875,629 $40,185,316  -$44,546,832
$10,098,993 $15,321,898 $41,390,875 -$46,613,780
$9,683,873 $15,781,554 $42,632,602 -$48,730,283
$9,268,754 $16,255,001 $43,911,580 -$50,897,827
$8,853,634 $16,742,651 $45,228,927 -$53,117,944
$8,438,514 $17,244,931 $46,585,795 -$55,392,211
$8,083,435 $17,762,279 $47,983,369 -$57,662,212
$7,848,640 $18,295,147 $49,422,870 -$59,869,376
$7,673,886 $18,844,001 $50,905,556  -$62,075,671
$7,499,132 $19,409,321 $52,432,723  -$64,342,912
$7,324,378 $19,991,601 $54,005,704 -$66,672,928
$7,149,624 $20,591,349 $55,625,875 -$69,067,601
$6,974,869 $21,209,090 $57,294,652 -$71,528,872
$6,800,115 $21,845,362 $59,013,491 -$74,058,738
$6,625,361 $22,500,723 $60,783,896 -$76,659,258
$6,450,607 $23,175,745 $62,607,413 -$79,332,551
$6,275,852 $23,871,017 $64,485,635 -$82,080,800
$6,101,098 $24,587,148 $66,420,204  -$84,906,254
$5,926,344 $25,324,762 $68,412,810 -$87,811,229
$5,751,590 $26,084,505 $70,465,195 -$90,798,110
$5,576,835 $26,867,040 $72,579,151 -$93,869,355
$5,402,081 $27,673,051 $74,756,525 -$97,027,495
$5,227,327 $28,503,243 $76,999,221 -$100,275,137
$5,052,573 $29,358,340 $79,309,197 -$103,614,965
$4,877,818 $30,239,090 $81,688,473 -$107,049,745
$4,703,064 $31,146,263 $84,139,128 -$110,582,326
$4,528,310 $32,080,651 $86,663,301 -$114,215,642
$4,353,556 $33,043,070 $89,263,200 -$117,952,715
$4,178,801 $34,034,363 $91,941,096 -$121,796,658
$4,004,047 $35,055,393 $94,699,329 -$125,750,676
$3,829,293 $36,107,055 $97,540,309 -$129,818,072
$2,641,937 $37,190,267 $100,466,518 -$135,014,848

Appendix C

8.50% 2005 Present Value

Discount Discounted Cumulative

Factor  Value Net Cost
0.9217 $0 $0
0.8495 $24,855 $24,855
0.7829  $1,704,596 $1,729,451
0.7216  $1,302,004 $3,031,456
0.6650 $602,029 $3,633,485
0.6129 $900,925 $4,534,409
0.5649  $3,450,143 $7,984,552
0.5207 -$16,192,052 -$8,207,500 First Savings &
0.4799 -$14,689,028 -$22,896,527 Break Ahead Year
0.4423 -$14,354,773 -$37,251,300
0.4076 -$13,983,751 -$51,235,051
0.3757 -$13,585,512 -$64,820,563
0.3463 -$12,721,929 -$77,542,492
0.3191 -$12,328,222 -$89,870,714
0.2941 -$11,929,099  -$101,799,813
0.2711 -$11,529,198  -$113,329,011
0.2499 -$11,130,413  -$124,459,424
0.2303 -$10,734,431  -$135,193,855
0.2122 -$10,342,699  -$145,536,555
0.1956 -$9,956,449  -$155,493,004
0.1803 -$9,576,719  -$165,069,723
0.1662 -$9,204,378  -$174,274,101
0.1531 -$8,830,948  -$183,105,049
0.1412 -$8,450,668  -$191,555,717
0.1301 -$8,075,659  -$199,631,376
0.1199 -$7,714,851  -$207,346,226
0.1105 -$7,367,949  -$214,714,175
0.1019 -$7,034,637  -$221,748,812
0.0939 -$6,714,582  -$228,463,394
0.0865 -$6,407,434  -$234,870,828
0.0797 -$6,112,836  -$240,983,664
0.0735 -$5,830,419  -$246,814,083
0.0677 -$5,559,813  -$252,373,897
0.0624 -$5,300,643  -$257,674,540
0.0575 -$5,052,534  -$262,727,074
0.0530 -$4,815,110 -$267,542,184
0.0489 -$4,588,001 -$272,130,185
0.0450 -$4,370,839  -$276,501,024
0.0415 -$4,163259  -$280,664,283
0.0383 -$3,964,907  -$284,629,190
0.0353 -$3,775,430  -$288,404,619
0.0325 -$3,594,485  -$291,999,105
0.0300 -$3,421,739  -$295,420,844
0.0276 -$3,256,863  -$298,677,706
0.0254 -$3,099,539  -$301,777,246
0.0235 -$2,949,459  -$304,726,705
0.0216 -$2,806,322  -$307,533,026
0.0199 -$2,690,011  -$310,223,038
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TABLE PR-2

Ratepayer Cost-Benefit Analysis for Paddock-Rockdale Line
Quadrupuling ATC's Estimated GWH Imports and Keeping Planning Reserve Margin at 18%

2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053

Appendix C

Less
Annual ATC Estimated 8.50% 2005 Present Value
Revenue Production Savings Reducing Planning Annual Discount Discounted Cumulative
Requirement  Quadrupuled Reserve Margin to 15% Net Cost Factor  Value Net Cost
$0 $0 $0 $0 09217 $0 $0
$29,260 $0 $0 $29,260  0.8495 $24,855 $24,855
$2,177,262 $0 $0  $2,177262 07829  $1,704,596 $1,729,451
$1,804,394 $0 $0  $1,804,394 07216  $1,302,004 $3,031,456
$905,245 $0 $0 $905,245  0.6650  $602,029 $3,633,485
$1,469,830 $0 $0  $1,469,830  0.6129  $900,925 $4,534,409
$6,107,244 $0 $0 96,107,244 05649 $3,450,143 $7,984,552
$11,101,104 $45,603,723 $0 -$34,502,619  0.5207 -$17,964,459 -$9,979,907 First Savings &
$12,855,804 $46,971,835 $0 -$34,116,031  0.4799 -$16,371,590  -$26,351,497 Break Ahead Year
$12,313,683 $48,380,990 $0 -$36,067,306  0.4423 -$15952,043  -$42,303,540
$11,808,198 $49,832,419 $0 -$38,024,222  0.4076 -$15,500,054  -$57,803,594
$11,335,683 $51,327,392 $0 -$39,991,708  0.3757 -$15,024952  -$72,828,547
$12,180,901 $52,867,214 $0 -$40,686,313  0.3463 -$14,088,402  -$86,916,949
$11,759,268 $54,453,230 $0 -$42,693,962  0.3191 -$13,625427  -$100,542,376
$11,344,352 $56,086,827 $0 -$44,742,475  0.2941 -$13,160,547  -$113,702,922
$10,929,233 $57,769,432 $0 -$46,840,199  0.2711 -$12,698,222  -$126,401,144
$10,514,113 $59,502,515 $0 -$48,988,402  0.2499 -$12,240,178  -$138,641,322
$10,098,993 $61,287,590 $0 -$51,188,597  0.2303 -$11,787,941  -$150,429,263
$9,683,873 $63,126,218 $0 -$53442,344  0.2122 -$11,342,805 -$161,772,068
$9,268,754 $65,020,004 $0 -$55,751,251  0.1956 -$10,905858  -$172,677,926
$8,853,634 $66,970,605 $0 -$58,116,970  0.1803 -$10,478,002  -$183,155928
$8,438,514 $68,979,723 $0 -$60,541,208  0.1662 -$10,059,974  -$193,215,902
$8,083,435 $71,049,114 $0 -$62,965,679  0.1531 -$9,643,172  -$202,859,074
$7,848,640 $73,180,588 $0 -$65331,947 01412 -$9,221,719  -$212,080,793
$7,673,886 $75,376,005 $0 -$67,702,119  0.1301 -$8,807,625 -$220,888,418
$7,499,132 $77,637,286 $0 -$70,138,154  0.1199 -$8,409,712  -$229,298,130
$7,324,378 $79,966,404 $0 -$72,642,026  0.1105 -$8,027,587  -$237,325,717
$7,149,624 $82,365,396 $0 -$75215773  0.1019 -$7,660,838  -$244,986,555
$6,974,869 $84,836,358 $0 -$77,861,489  0.0939 -$7,309,039  -$252,295,594
$6,800,115 $87,381,449 $0 -$80,581,334  0.0865 -$6,971,758  -$259,267,352
$6,625,361 $90,002,892 $0 -$83,377,532  0.0797 -$6,648553  -$265,915,905
$6,450,607 $92,702,979 $0 -$86,252,373  0.0735 -$6,338981  -$272,254,886
$6,275,852 $95,484,069 $0 -$89,208,216  0.0677 -$6,042595 -$278,297,481
$6,101,098 $98,348,591 $0 -$92,247,493  0.0624 -$5,758,952  -$284,056,433
$5,926,344 $101,299,048 $0 -$95372,705  0.0575 -$5487,610 -$289,544,043
$5,751,590 $104,338,020 $0 -$98,586,430  0.0530 -$5,228132  -$294,772,176
$5,576,835 $107,468,160 $0 -$101,891,325  0.0489 -$4,980,087  -$299,752,262
$5,402,081 $110,692,205 $0 -$105,290,124  0.0450 -$4,743,049  -$304,495,311
$5,227,327 $114,012,971 $0 -$108,785,645  0.0415 -$4,516,602 -$309,011,913
$5,052,573 $117,433,361 $0 -$112,380,788  0.0383 -$4,300,338  -$313,312,250
$4,877,818 $120,956,361 $0 -$116,078543  0.0353 -$4,093,857  -$317,406,107
$4,703,064 $124,585,052 $0 -$119,881,988  0.0325 -$3,896,771  -$321,302,879
$4,528,310 $128,322,604 $0 -$123,794,294  0.0300 -$3,708,702  -$325,011,580
$4,353,556 $132,172,282 $0 -$127,818,726  0.0276 -$3529,279  -$328,540,860
$4,178,801 $136,137,450 $0 -$131,958,649  0.0254 -$3,358,147  -$331,899,006
$4,004,047 $140,221,574 $0 -$136,217,527  0.0235 -$3,194,957  -$335,093,963
$3,829,293 $144,428,221 $0 -$140,598,928  0.0216 -$3,039,375  -$338,133,338
$2,641,937 $148,761,068 $0 -$146,119,131  0.0199 -$2,911251  -$341,044,589
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TABLE PR-3

Appendix C

Ratepayer Cost-Benefit Analysis for Paddock-Rockdale Line
Quadrupuling ATC's Estimated Production Cost Savings and Reducing Planning Reserve Margin to 15% from 18%

2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053

Less Less
Annual ATC Estimated Savings From 850% 2005 Present Value
Revenue Production Savings Reducing Planning Annual Discount Discounted Cumulative
Requirement  Quadrupuled Reserve Margin to 15% Net Cost Factor  Value Net Cost
$0 $0 $0 $0 09217 $0 $0
$29,260 $0 $0 $29,260  0.8495 $24,855 $24,855
$2,177,262 $0 $0  $2,177,262  0.7829  $1,704,596 $1,729,451
$1,804,394 $0 $0  $1,804,394 07216 $1,302,004 $3,031,456
$905,245 $0 $0 $905,245  0.6650  $602,029 $3,633,485
$1,469,830 $0 $0  $1469,830 06129  $900,925 $4,534,409
$6,107,244 $0 $0  $6,107,244 05649 $3,450,143 $7,984,552
$11,101,104 $45,603,723 $30,798,698 -$65,301,317  0.5207 -$34,000,401  -$26,015,848 First Savings &
$12,855,804 $46,971,835 $31,722,659 -$65,838,690  0.4799 -$31,594,649  -$57,610,498 Break Ahead Year
$12,313,683 $48,380,990 $32,674,339 -$68,741,645  0.4423 -$30,403,427 -$88,013,925
$11,808,198 $49,832,419 $33,654,569 -$71,678,791  0.4076 -$29,218,879  -$117,232,804
$11,335,683 $51,327,392 $34,664,206 -$74,655,915  0.3757 -$28,048,353  -$145,281 157
$12,180,901 $52,867,214 $35,704,133 -$76,390,445  0.3463 -$26,451,630  -$171,732,787
$11,759,268 $54,453,230 $36,775,257 -$79,469,218  0.3191 -$25,361,948  -$197,094,735
$11,344,352 $56,086,827 $37,878,514 -$82,620,989  0.2941 -$24,302,129  -$221,396,864
$10,929,233 $57,769,432 $39,014,870 -$85,855,069  0.2711 -$23275,024  -$244,671,888
$10,514,113 $59,502,515 $40,185,316 -$89,173,718  0.2499 -$22,280,828  -$266,952,716
$10,098,993 $61,287,590 $41,390,875 -$92,579,472  0.2303 -$21,319,618  -$288,272,333
$9,683,873 $63,126,218 $42,632,602 -$96,074,946  0.2122 -$20,391,310  -$308,663,643
$9,268,754 $65,020,004 $43,911,580 -$99,662,830  0.1956 -$19,495,683  -$328,159,326
$8,853,634 $66,970,605 $45,228,927 -$103,345,898  0.1803 -$18,632,397  -$346,791,724
$8,438,514 $68,979,723 $46,585,795 -$107,127,003  0.1662 -$17,801,013  -$364,592,737
$8,083,435 $71,049,114 $47,983,369 -$110,949,048  0.1531 -$16,991,808  -$381,584,545
$7,848,640 $73,180,588 $49,422,870 -$114,754,817  0.1412 -$16,197,844  -$397,782,389
$7,673,886 $75,376,005 $50,905,556 -$118,607,675  0.1301 -$15,430,121  -$413,212,510
$7,499,132 $77,637,286 $52,432,723 -$122,570,876  0.1199 -$14,696,506  -$427,909,016
$7,324,378 $79,966,404 $54,005,704 -$126,647,731  0.1105 -$13,995,695  -$441,904,711
$7,149,624 $82,365,396 $55,625,875 -$130,841,648  0.1019 -$13,326,415  -$455,231,127
$6,974,869 $84,836,358 $57,294,652 -$135,156,141  0.0939 -$12,687,422  -$467,918,548
$6,800,115 $87,381,449 $59,013,491 -$139,594,825  0.0865 -$12,077,504  -$479,996,052
$6,625,361 $90,002,892 $60,783,896 -$144,161,428  0.0797 -$11,495482  -$491,491,534
$6,450,607 $92,702,979 $62,607,413 -$148,859,785  0.0735 -$10,940,213  -$502,431,747
$6,275,852 $95,484,069 $64,485,635 -$153,693,851  0.0677 -$10,410,585  -$512,842,332
$6,101,098 $98,348,591 $66,420,204 -$158,667,697  0.0624 -$9,905,523  -$522,747,855
$5,926,344 $101,299,048 $68,412,810 -$163,785,515  0.0575 -$9,423,986 -$532,171,841
$5,751,590 $104,338,020 $70,465,195 -$169,051,625  0.0530 -$8,964,969  -$541,136,810
$5,576,835 $107,468,160 $72,579,151 -$174,470476  0.0489 -$8527,498  -$549,664,308
$5,402,081 $110,692,205 $74,756,525 -$180,046,649  0.0450 -$8,110,638  -$557,774,946
$5,227,327 $114,012,971 $76,999,221 -$185,784,865  0.0415 -$7,713,483  -$565,488,429
$5,052,573 $117,433,361 $79,309,197 -$191,689,985  0.0383 -$7,335,165 -$572,823594
$4,877,818 $120,956,361 $81,688,473 -$197,767,016  0.0353 -$6,974,846  -$579,798,440
$4,703,064 $124,585,052 $84,139,128 -$204,021,116  0.0325 -$6,631,719  -$586,430,159
$4,528,310 $128,322,604 $86,663,301 -$210,457,595  0.0300 -$6,305,011 -$592,735,170
$4,353,556 $132,172,282 $89,263,200 -$217,081,927  0.0276 -$5,993979  -$598,729,148
$4,178,801 $136,137,450 $91,941,096 -$223,899,745  0.0254 -$5,697,907  -$604,427,056
$4,004,047 $140,221,574 $94,699,329 -$230,916,856  0.0235 -$5,416,113  -$609,843,168
$3,829,293 $144,428 221 $97,540,309 -$238,139,237  0.0216 -$5147,937  -$614,991,106
$2,641,937 $148,761,068 $100,466,518 -$246,585,649  0.0199 -$4,912,928  -$619,904,033
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Appendix D

Glossary of Terms

Access Study Initiative

American Transmission Company, LLC

Certificate of Public Convenience and Necessity
Designated Network Resource

ExtraHigh Voltage (345 KkV for purposes of this docket)
Energy Policy Act

Federd Energy Regulatory Commission

Financial Transmission Rights, afinancia instrument that entitles the holder to
compensation for certain congestion-related transmission charges

Independent Power Producer

MISO’ s Interconnection System Impact Study

Locational Margina Pricing, the ideathat the market price of acommodity should
be the cost of bringing the last unit of that commodity, the one that balances supply
and demand, to the market.

Loss of Load Expectation, the expected number of daysin the year when the daily
peak demand exceeds the available generating capacity.

Load Serving Entity

A check to ensure that unexpected loss of one ement of the transmission system
does not overload any other element.

Midwest Independent Transmission System Operator

Midwest Transmission Expansion Plan

Organization of Midwest States, regulatorsin the MISO footprint
Regiona Expansion Criteriaand Benefits, a cost sharing methodol ogy
Right-of-way

Regiona Transmission Organization

Public Service Commission of Wisconsin's Strategic Energy Assessment

Wisconsin Upper Michigan System




